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Preface 


THE act of communication symbolizes the need of the human 
subject to maintain contact with his environment and for this 
reason alone can be seen as supplying one of psychology’s central 
themes. In spite of this, communication has only come into its 
Own as a psychological concept in recent years, and the varieties 
of human communication have excited very different degrees of 
interest. Nor has the relationship between these varieties been 
made at all clear. 

To communicate is to transmit a message, but messages are 
hot all of the same type. For the purposes of this inquiry three 
types are postulated. It will be argued that messages can be the 
Vehicles of signs, of meanings and of affective experiences. This 
division is made for convenience in discussion and should not be 
Pressed unduly. Border-line cases and ambiguous instances can 
undoubtedly be found. 

Most research on human communication to date has been 
derived from the invention of man-made systems. Excellent work 

as come out of this, but few seem to have asked themselves how 
ar this line can take them. Some appear content to go on ex- 
Ploiting the information-theory model without considering the 
Problems that fall outside it, however great their importance. 

It is understandable that psychologists should show caution in 
what they undertake, the more so as full acceptance into the 
Scientific world has not yet been granted to us. But the way to 
Sain this kind of recognition is not by aping the methods of 
stablished disciplines uncritically. Scientific method is an evolu- 
tionary nota static concept, the stages ofits development reflecting 

+ Stowing complexity of the problems addressed to it. d 

The physical sciences have been traditionally concerned with 
measurements of great precision and with prediction at a very 

gh level of confidence. The psychologist who adopts these 
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ienti i ife of dis- 
objectives as the only scientific goals is doomed to a life o 
phomat, The n for this is not hard to see. Man aa 
adaptive system possesses a versatility far greater than any of $ 
systems he has created, and the price of this versatility is a 
imprecision in execution which would be unacceptable in a 
substitute or extension with more limited aims. This means oe 
the goals of prediction and control appropriate to the physica 
sciences must be modified in relation to the study of the nies 
subject, where prediction at a confidence level which would be 
useless elsewhere may have very real practical value, There may 
even be aspects of behaviour that efy prediction altogether. 
Where measurement is not immediately practicable, it is part of 
the psychologist’s responsibility to ask what comes between him 
and it, whether the obstacle is in his o 
or inherent in the theme itself. He must ae ask himself whether 


e requirements of prediction and control are wholly relevant 
to his theme, and, if 


comprehension and insigh 
Because of the mistrus 


period, during which all 


any tendency can pass into excess, 
tolerances, Today h 
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PART ONE 


Types of Information 


t Human communication as a theme for 


psychological study 


COMMUNICATION is one of the most complex of human themes, 
so complex that up to twenty years ago there was very little 
reference to it in the literature of psychology. It would not be 
quite true to say that it had suffered total neglect: writers like 
Stout and Baldwin had foreseen the need for its eventual explora- 
tion and had given it a place within the framework of their 
systems. In the early forties social psychologists became acutely 
aware of the importance of certain aspects of group communica- 
tion and did what justice they could to them in terms of existing 
concepts. But so far as is known, no experiments had been 
designed to deal explicitly with the human exchange of informa- 
tion before the publication of Shannon’s papers on information 
theory in 1948. Earlier work had often held implications for the 
theme; Merkel’s studies (1885) on the span of apprehension con- 
tained many, as, fifty years later, did Bartlett’s on remembering. 
But implication and formulation are not the same thing. 

The impetus to systematic inquiry came in the end from 
disciplines other than psychology, from the efforts of engineers 
to construct artificial systems and the supporting theory supplied 
by mathematicians. Wiener’s and Shannon’s writings excited 
enormous interest among psychologists in Britain and America, 
Burt (17)* and Hick (50, a being among the first in this country 
to scent their relevance to human problems. Between 1950 and 
1955 a number of experiments were carried out, many of them 
centring on the time taken by the human subject to acquire 
information relative to the amount of information gained. At 
the same time, terms like input, coding, noise, data hand- 
ing and information processing were released into the blood- 
stream of psychological discussion, so that for a while it was 

* Bracketed numbers after authors’ names refer to entries in the Bibliography 
at the end of the book. 
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unusual to read an article that made no use of such phrases. 

There is, of course, no occasion to mistrust the fertilization of 
one discipline by analogies drawn from another. The fact that 
these incursions often come about spontaneously rather than by 
plan is, if anything, a point in their favour. Planned inter-dis- 
ciplinary study, though the phrase has acquired high prestige 
in recent years, is in practice sometimes laboured and sterile. 
The real points of advance come more often from those unpre- 


meditated leapings over walls sometimes frowned on by the 
orthodox as bizarre and in doubtful taste. s 

Since 1950 psychologists have touched communication prob- 
lems at a number of points, but few if any attempts have been 
made to set them in relation to one another, to draw as it were 
a sketch-map of communication as an area of psychological 
study, showing where effort has been directed and where there 
are areas that remain untouched. Such a sketch would show 
intense activity in one highly important region, strong develop- 
ment in a second, moderate but uncoordinated interest in a few 
others; it would also show regions of great significance almost 
wholly neglected. It is felt to be time to attempt such a sketch, 
however difficult its execution may prove to be. 

Anyone embarking on an undertaking of this sort must soon 
come alive to the danger of viewing communication in such wide 
terms that the theme may lack definition. In the hope of avoiding 


this, a plan has been chosen which deals successively with four 
contrasted aspects: varieties of message, 


barriers to human com- 
munication, communication problems in complex activities, and 
trends in communication research. This approach was dictated 
in the first place by the need to determine in broad outline how 
far the application of information theory and its concepts can 
take us in the elucidation of human problems. At the momen 
there is a tendency to equate 


sto communicatio eL 
applications, and to brush aside matters that E n 
ners admiration is felt for the work that information theory 
tate ‘eas ne Of uncritical prostration is clearly 
unbridgeable gulf Ea fae Appearsito be a mathematically 
reduction (therr concept) HE RR N viewed as uncertainty 
But this lacuna d ornis 


tion as content or meaning. 

R See 

at least two fruitful Ramee all discussion futile, and there are 
ways of bringing them into relation. The 
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first starts by noting that while it is not possible to apply the 
mathematical technique of information theory to content infor- 
mation, most IT concepts have none the less a qualitative signifi- 
cance for information of every kind. It may not be possible to 
measure accurately the information conveyed by everyday state- 
ments about comprehensive schooling, immigration or rent 
control, but no one can argue that concepts like noise and re- 
dundancy lack relevance to the way such statements are made. 
There must, then, be at least a link between the two kinds of 
information, and an attempt must be made to see where they 
meet and where they part company. 

The second way of relating the two types of information is by 
considering the sorts of failure the effort to communicate each 
can give rise to. It will be seen that transmission failures of the 
first type can usually be reduced to questions of capacity (the 
amount the receiver can take in) and interference by noise, while 
content failures can additionally be due to several new barriers, 
deriving largely from assumptions (often unconscious) by the 
sender and differences in mental set between sender and receiver. 
Thus, a systematic discussion of barriers seems a logical way of 
continuing the argument. In any event, it is often productive to 
shift the argument from ‘What makes a phenomenon possible? 
to “What interferes with its occurrence?” s 

With Part 3 the emphasis moves to a series of organized 
activities—education, medicine, law, etc.—and a consideration of 
the chief communication problems met with in each setting. The 
selection of activities, though based to some extent on personal 
Interest and acquaintance, is believed to give a fair idea of the 
general range of issues. A 

In the final part an attempt is made to present the main lines 
of psychological research in the communication field. To do 
this, it is first necessary to discuss some general notions about 
Scientific methodology and how far these are influenced by the 
subject matter studied. One of the chief points here is that psy- 
chology must not seek to purchase a spurious precision by model- 

g its aims too closely on those of the physical sciences. If it 
Succumbs to this temptation, it is likely to concentrate its efforts 
On relatively trivial aspects of behaviour and to wash its hands of 
the more specifically human. This would be a disaster for psy- 
chology and perhaps for history. 


B . . . 
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Before moving into the somewhat abstract oe weal y 
theory, it will be sensible to take a quick glance at ‘3 K za pec 
tion issues of everyday life. How do I get to Cha re News?” 
“Have you a pair of black shoes size 8? “What oe is Keel 
These are questions apparently designed to elicit factu pees 
tion and nothing else. Each may be regarded as nnam eu “ies 
its intention, though it may be noted that varieties of e pams 
and intonation can convert the simplest statement or mer z 
into a battery of distinguishable messages. “How < g ie 
Charing Cross?’ transmits something -different from = be: 
get to Charing Cross? or ‘How do I get to one 7 is 
This at once raises the question ‘Is all information factual? ae 
manner of enunciation conveys the speaker’s mood as wel 
his inquiry, do manner and inquiry both qualify as information? 


It will be argued that at least from the psychological viewpoint 
they do. 


Other common types of communication are the official 
(‘Stand by for an important announcement’), the social (‘How 
are you? I'm fine’) and the affective (‘Isn’t life terrible?’ ). Most 


people probably accept these exchanges as facts that, give rise to 


: . . . 1 
no special problem, regarding communication as a natura 


activity rather like breathing, and experiencing surprise or amuse- 
ment when they learn that some effort to convey meaning has 


led to a grotesque result. There is a tendency to overlook the 
fact that for every misunders 


tanding that comes to light, there are 
probably a dozen that remain undetected. It requires some special 
event—an important letter, a critical speech—to discover how 
completely it is possible for words and intentions to miscarry. 
There is Fe 


ily a minority for whom communication is 
always an effort 


aught with apprehension. The deeply intro- 
verted person is continuously i 


ty of making 
contact, and much mental illness i 


art experience js essentially 
untransmissible, 
Tt must not be assumed tha; 


5e accurate information. Such an ideal i: 
Il kinds of cross Purposes. Word à 


private and 
s in real life confused 
ya s are used to mislead, to win 
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sympathy, to stimulate antagonism, to bend the hearer to the 
speaker’s purpose. It would not be difficult to make a case for 
communication as a weapon of attack rather than a medium of 
exchange. But a study of the purposes communication can be 
made to serve—though a matter of great importance—is distinct 
from the study of its anatomy. For whatever moves people to 
communicate, some transmission of information is implicit, so 
that the mechanisms of selecting it, imparting it and receiving it 
will always be involved. 

Distinction between literal and metaphorical usage of the word 
communication is important, if only to keep the scope of inquiry 
within tolerable limits. Until thirty years ago most people would 
probably have felt happy to restrict the term to messages sent by 
one conscious agent to another. But as today’s point of departure 
is the sending of messages through artificial systems, care must be 
taken. It is true that such systems are designed by conscious 
agents who are responsible for deciding the type of message 
that can be sent; so perhaps the reference to these agents is not 
too far astray. A message from an artificial system designed to 
transmit that type of message is clearly in a different category 
from heat ‘communicated’ to a vehicle standing in the sun or the 
communication of freight by sea or air. More technically the 
biologist talks of cells communicating with cells, or even of one 
part of a cell communicating with another part. For the moment 
such usages will be regarded as metaphorical. 


Throughout this book two or three themes will appear and 
reappear. The question of how much information the human 

eing can isali, whether in a single pulse of attention or by 
cumulation over longer periods, is basic to all intellectual life. 
If the subject’s capacity for apprehension was half what it is, his 
life would be impoverished to an almost unrecognizable degree; 
ifit were doubled, it would be lifted into unrealizable dimensions. 
It is this issue of capacity which supplies the main analogy with 
the artificial system, always bearing in mind that the human 
being has developed ways of transcending span limitation in its 
cruder forms. 

The second recurrent theme is the store of information or 
memory, in the artificial system largely a store in the static sense, 
in the human being a slow organic accretion which can refine or 
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distort new information and rarely if ever merely records it. 
The information accepted by a human system has always been 
selected from a host of competing claimants, and the mechanisms 
controlling that selection are to be thought of as sets or schemas 
which human beings are endowed with or in some cases acquire. 
The media which transmit information are differentially 
attuned to its varieties, so that what can be conveyed in a visual 
medium cannot necessarily be sent in auditory form. As artificial 
media (radio, press, television) multiply, this matter takes on 
greater and greater complexity. This issue is relevant to the 
general question of how information is received from the ex- 
ternal world; the case of astronomy, where for centuries all 
information came through a visual medium and where within 
the last thirty-five years an entirely new source has become 
available in radio waves, is a particularly clear illustration, the 
images of the heavens derived from the two avenues of informa- 
tion having little in common. y 
Finally, there is the complex relation between communication 
and expression. The impulse to convey factual information is 
often rooted in a practical requirement, the human transmitter 
cing uninvolved in the message, except in so far as it falls to him 
to send it. But there is also a need to express many private experi- 
ences, and here it is hard to draw a line between the need to secure 


understanding and the need to give expression irrespective of 
response. 


2 Artificial and human communication 
systems 


On the face of it, there is little enough connection between the 
type of message transmitted through an artificial system and the 
experience of human communication. There are, indeed, import- 
ant distinctions which will be made and explored later. But 
there are also factors which exaggerate the difference. One of 
these is the fact that the human being is for the most part unaware 
of the processes implicit in the exchange of everyday messages. He 
takes the medium of language very much for granted and tends 
to forget the difficulties he once had in learning the processes 
(reading, speaking, writing) employed in its use. He is aware 
from time to time of a desire to communicate, he assumes that 
where there is a desire there must be a means, and, being more 
or less aware of what he wishes to convey, he also assumes that 
the means he chooses will convey his meaning. There are, of 
course, exceptions: at one extreme the person who is conscious 
of having failed to master the basic processes, at the other the 
artist whose work entails continual grappling with a refractory 
medium. The majority fall into neither of these categories and 
are only brought up against the difficulties of communication 
when a new role is adopted, e.g. trying to speak another language, 
writing an official letter, reading a book on an unfamiliar subject. 

One of the processes most commonly suppressed is often 
referred to as coding, a term that has lately undergone a greatly 
extended application. The essence of an invented code is agreed 
Correspondence between two sets of items which makes possible 
the conversion of one set into the terms of another. The need for 
this is made conscious when it is necessary to conceal the meaning 
ofa Message from everyone but the recipient, with whom it will 
have been agreed that, say, fire stands for drug, auntie for stolen 
goods, and so on. More systematically, and prosaically, a substi- 
tute alphabet can be invented, each letter being displaced a given 

2I 
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number of places from its customary position. Codes of this nature 
are specific devices to meet special circumstances, at school, in 
war, in diplomacy. Recent applications of the word seem to 
imply that analogous devices have been agreed by the members 
ofa community and lie behind every message sent. This is notice- 
ably true in language, where it is agreed what words correspond 
to what objects or processes, and, more basically, what visual 
signs correspond to what spoken sounds. These language codes 
are very far from perfect or consistent, but if they lacked any 
basis of agreement they could clearly not transmit any sort of 
message at all. ’ 

Less conscious still are the means by which the human subject 
converts impinging stimuli into sensations and perceptions and 
is able to make cross references from one sense modality to 
another. Unawareness of this type of process leads people to 
identify appearances with objects. Obviously these unconsidered 
forms of coding have not been arrived at by any formal agree- 
ment; they must be regarded as products of long evolutionary 
emergence. 

There are important differences between a code ar onal 
devised for a specific purpose and one evolved over thousands 
or millions of years to serve a wide-ranging choice of goals. A 


writing, seen as encoded speech, is 
on the one hand vague and inefficient, on the other vital and 


TYPES OF INFORMATION 23 


of great importance to our main argument. Systems devised for 
specific purposes are usually said to be closed, in that the elements 
on which they are based have been enumerated and cannot be 
added to. Alphabets and numerical systems are closed, as are the 
keyboards of typewriters and pianos, sets of playing cards and 
chessmen, Basic English and certain types of rating scale. Language 
in the everyday sense cannot be regarded as closed, since its vocabu- 
lary is not finite and the application of words is continually 
shifting. 

Between the clear-cut instances of closed and open there lies 
a complex position, where a situation can be viewed as theoretic- 
ally closed and psychologically open. Theoretically, all possible 
combinations of the letters of a finite alphabet are predictable 
(provided that a limit is set to the number of elements a single 
word can contain), but psychologically such a notion has no 
meaning. A chapter will be devoted to exploring this topic more 
fully, since it is fundamental to an understanding of human and 
man-made systems. i 
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3 The growth of communication 
theory 


to transmit a message, but a Message, unlike 
a physical entity, cannot travel in its initial form. Transmission 
in which selected elements correspond to 

selected features of the original. In many man-made systems the 
issi i rical impulses, the basic 

short impulse, long impulse, 
the basis of most long-range 
nversion of language (by letter, 


elements being few and simple ( 


about by devices such as assigning 


Morse dot) to the commonest feature (the letter e’). It is also 
obvious that speed of transmission 


allimportant to the adoption of a 
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Communication theory took a step forward in 1924 when 
Nyquist, a mathematician employed by the American Telephone 
and Telegraph Company, published a paper entitled ‘Certain 
factors affecting telegraph speed’. This sought, among other 
things, to clarify the relations between the speed of telegraphy 
oe i number of current values. Nyquist expressed this in the 
ormula 


W = k log m 


where W represents the speed of transmission, k is a constant 
whose value depends on the number of successive current values 
sent each second, and m is the number of different current values 
available. 

The term current values calls for explanation. Whereas single- 
current signalling works simply by switching a current on or off, 
double-current depends on reversing the current’s direction. In 
double-current telegraphy a dot is represented by current flowing 
into the wire and a dash by current flowing out of the wire; 
hence at any instant a single message out of two possible messages 
may be sent. In Edison’s (discarded) quadruplex system two 
Messages could be sent simultaneously, one in terms of current 

irection, one in terms of current intensity, so that choice could 
be made from four possibilities. Similarly, in a system which 
permits three simultaneous messages, these will be chosen from 
eight possible combinations, and so on. This relation between the 
number of messages sent simultaneously and the number of 
Possible signals (the size of the alphabet from which the particular 
combination is drawn) lies at the core of later theory. 

Thought on these lines was taken a stage further by Hartley, 
whose paper ‘Transmission of information’ (1928) introduced the 
notion of a message-sender as one equipped with a set of symbols 
(such as the letters of the alphabet) from which he chose one sym- 

ol after another, thus generating a sequence rather as a banker 
Spinning a roulette wheel generates a sequence of numbers. 
Hartley defined H, the information of the message, as the logar- 
ithm of the number of possible sequences of symbols and showed 

at 


H=nlogs 
Where n represents the number of symbols selected and s the 


3 The growth of communication 
theory 


To communicate is to transmit a message, but a message, unlike 


a physical entity, cannot travel in its initial form, Transmission 
calls for a medium in which selec 


about by devices such as assigning 
Morse dot) to the commonest feature (the letter ‘e’). It is also 
obvious that speed of transmission and accuracy of reception will be 
allimportant to the adoption of an elabor. 

In Morse’s time (about 1840) a 
in the tendency of electrical signal 
underground and underwater t issi 
one another at reception unless s 
intervals. This tendency was largel 
current telegraphy, which made i 
messages simultaneously, 

An obstacle of a different kin 
unwanted electrical impulses, 
noise, takes two main forms, T 
arising from transitory but at times v; 


d was found in the irruption of 
This phenomenon, known as 


undesired currents, comparable to 
particles; these are invariably pre 
have to be accepted as unavoidable, and the designers of systems 
must secure their objectives in spite of them. 
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messages could be sent simultaneously, one in terms of current 

irection, one in terms of current intensity, so that choice could 
be made from four possibilities. Similarly, in a system which 
permits three simultaneous messages, these will be chosen from 
eight possible combinations, and so on. This relation between the 
number of messages sent simultaneously and the number of 
possible signals (the size of the alphabet from which the particular 
combination is drawn) lies at the core of later theory. 

Thought on these lines was taken a stage further by Hartley, 
whose paper ‘Transmission of information’ (1928) introduced the 
notion of a message-sender as one equipped with a set of symbols 
(such as the letters of the alphabet) from which he chose one sym- 
bol after another, thus generating a sequence rather as a banker 
spinning a roulette wheel generates a sequence of numbers. 
Hartley defined H, the information of the message, as the logar- 


ain of the number of possible sequences of symbols and showed 
that 


H=nlogs 
where n represents the number of symbols selected and s the 
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different symbols in the set. This reasoning applies 
corsa the roile example, where each number is inde- 
pendent of the others thrown; if it is to apply to the message- 
sender without qualification, he must select each symbol at 
random. In other words, the equation holds only where each 
symbol is as likely to be selected as every other. 5 
What sort of information can be expressed in a strictly quanti- 
tative way? The answer is any information that can be conceived 
in probability terms. Before each roulette throw, the gambler 
knows that the next number must be one of thirty-seven. Unless 
he is clairvoyant or believes the wheel to be biased, he will admit 
that each number is as likely to be thrown as any other. Until 
the ball settles his uncertainty remains; the moment it comes 
to rest the uncertainty is removed, In this context it is easy to 


agree that the amount of uncertainty removed is identical with 
the amount of information gained; thus, 


information is to be thought of as the red 


advanced. The first might be based on the idea of coding each 
word letter by letter; the second on that of assigning a symbol to 
each word and coding it directly.* If it is assumed that the codes 
will be in binary form, a fair measure of their relative economy 
will lie in the number of binary igits (os or 1s) required by cach 


d 
to express a word of average lengi 


each word is to be expressed 

* This illustration and much else in the 
Symbols, Signals and Noise (88) contain 
formation theory. 


chapter is owed to J. R. Pierce, whose 
s an unusually lucid presentation of in- 
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by four digits, the alphabet cannot produce more than sixteen 
words, if by five digits, not more than thirty-two words, if by 
ten digits, not more than 1,024 words. In estimating the size of 
the required alphabet, it must be remembered that each variant 
of a verb must have a distinct coding if anything like a 
normal text is to be transmitted. Hence an alphabet of 1,024 
words is not so copious as it sounds; but one of 16,384 words, 
the number available with fourteen digits, should be enough for 
most purposes. 

How does this compare with letter-by-letter coding? With 
twenty-six letters, the smallest usable alphabet (thirty-two) will 
require five digits per letter. The average number of letters in an 
English word is about 4:5, to which must be added 1 to denote a 
space. (Space between words must be coded as though it were an 
additional letter.) Hence, the average number of digits for each 
word will be 5-5 multiplied by 5, or 274, which is almost exactly 
twice as many as the first method required. 

This discussion has introduced by implication two new con- 
cepts, the binary digit (‘bit’) and entropy. The bit is sometimes 
defined as the choice between two equally probable possibilities 
(oand 1), so that when a bit of information is acquired, the number 
of equally probable possibilities has been reduced by half. Thus, 
the same amount of information is obtained by tossing a coin as 
by discovering that a number between o and a million is above 
or below the five hundred thousand mark. There is a misleading 
Suggestion of positive substance about the word bit. The concept 
is really a negative one, which helps by the elimination of irrele- 
vant blocks of signals rather than by pointing a finger at the one 
to be identified. The bit is in no sense a minimal quantity of 
information (fractions of a bit are in fact obtainable); it is rather 
a means of getting maximum information with minimum effort. 

e characteristic in terms of which different systems are com- 
Pared is called entropy, a word borrowed from thermodynamics, 
Where it is used to indicate the degree of unavailability of energy. 
n information theory it conveys by analogy the degree of 
pcertainty ofinformation, and this may be expressed by counting 

x © number of steps that have to be gone through to identify a 

a aoe item. It was shown just now that two contrasted ways of 

id mg English text needed respectively 14 and 27:5 steps to 
entify an average word; these numbers express the two systems 
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is desi i by the 
vels of entropy. Entropy is designated mathematically by 
a Has edi the simple formula quoted a few pages i 
The broad purpose of information theory is to supply a mat! i 
matical technique which helps the designer of a system to strike 
an acceptable balance between the demands of the message 
source, the capacity of the channel and the expectation of noise. 
A successful system will be one where the differences sia 
signals sent and signals received is very small. The flow of a 


message through a communication channel may be expressed 
in a diagram: 


Input + Coding > Channel > Decoding + Output 
t 


Noise 


So far the discussion has been confined to independent signals, 
Le. signals which individually do not influence the probability 
of their successors. Numerical messages are often of this type, but 
verbal messages usually contain a measure of redundancy. 
Whereas the occurrence of a 6 does not as a tule give any clue to 
the next number, an ‘s’ is more likely to be followed by at than 
a Ï’, while a ‘q’ is almost certain to be followed by a ‘w. The 
Principles of information theory apply to continuous as well rf 
to discrete signals—their scope would be extremely limited i 
they did not. But all man-made systems operate with a finite 
alphabet in which the probability of each element is theoretically 
calculable, i.e. in a letter code there are known to be twenty-six 
characters, and the telative frequencics of these in almost any 
sizeable sample of English text can be determined empirically 
and found to show very little variation, 

The year after the appear: 
in co-authorship with Weay 
ment (92). This included a b 
meaning of communicatio 
levels of communication ar 


a) Technical. How accurately can symbols be transmitted? 

b) Semantic. How accurately do transmitted symbols convey the 
intended meaning? 

c) Effectiveness. How effectivel 


y does the recej d anin: 
influence conduct in the way desired? eceived meaning 
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Information theory is concerned almost exclusively with (a) and 
not with the total range of this. The interpretation is of interest, 
since it makes clear that the authors adopt more than a restricted 
technical attitude to communication; they are concerned to show 
how their own area of study relates to other aspects of the theme. 
This desire to see the technical in relation to the non-technical 
and the not~yet-technical is in line with the spirit of the present 
book. 

Whether the language of Shannon’s and Weaver’s statement 
does complete justice to all the psychological involvements is 
another matter, In human communication a great deal of failure 
comes about not because information has been lost in trans- 
mission, but because the sender is unable to express what he has 
to say, or because the receiver is unable to interpret the message 
in the way that is intended. The reasons for these failures often 

ave a semantic flavour, but frequently their roots lie in the psy- 
chological make-up and condition of one or both parties. Care 
must be taken not to refer to language as though it were an 
ambush laid to snare human communicators. Language is a 
uman invention and, if it leads human beings astray, this can 
only be because they have endowed it with the capacity to do so. 

Again, people do not communicate merely to influence each 
other’s conduct; their intentions are often more far-reaching than 
such a phrase suggests. For example, education, perhaps the most 
extensive of all communication systems, is designed to produce 
an informed attitude of mind rather than to bring about specific 
à terations in behaviour. Thus (b) and (c) of Shannon’s and 

€aver’s statement are not formulated so as to cover the full 
Tange of communication issues. These points will be reverted to 
ater. For the moment we must look at (a) to see how far the 
accuracy of symbol transmission plays a part in human affairs 
and how closely information theory reflects that part. 


4 The human being as an element in an 
artificial system 


, 
Durine the years following the appearance of Shannon’s ppe 
numerous experiments were carried out by psychologists to tes 
the validity of the information-theory model in human situations. 
These studies have been looked at somewhat askance by engineers 
and mathematicians, many of whom have taken the view ex- 


central, universal stru 
munication, it constitutes onl 


Cherry (25) analyses the matter in considerable detail and reaches 
much the same conclusion. Both, however. 


y touching a key corresponding to the 
lamp in question, When the experimenter varied the number of 
lamps (and, of course, keys), he found that the response time 
varied as the logarithm of the si 


| tran ough the subject as the number of possible 
choices increased or diminished. 


: > It is necessa to do this in the 
interests of clarity and sound expen ry 
however, they imply that oe perimental ‘procedure, When, 


value of a Model is exhausted the 
30 
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moment a discrepancy is found, it is necessary to dissent. It is 
true that the experimenter cannot be encouraged to ignore the 
discrepancy, but he is not called on to jettison the model with- 
out further thought. The rational course is to note where the 
correspondence breaks down and to decide if the deviation is 
Critical, 

Scientific and mathematical models are invented to reproduce 
the salient features of limited ranges of phenomena. But it some- 
times happens that a model exerts an influence far beyond its 
author’s intentions. It does this by generating concepts which 
shape and direct the thought of workers in other fields. Such an 
influence does more than fascinate and interest; it illuminates 
fresh areas, and in doing so advances understanding in a positive 
way. Unless this possibility is conceded, the irruption into psy- 
chology of terms like encoding and channel capacity must be 
dismissed as a meaningless fashion—and, incidentally, the infor- 
mation theorist’s talk of entropy would have to be dismissed for 
the same reason. We must naturally be on our guard against 
applying the IT model in a confused and bizarre way; nor must 
we claim that information theory provides the answer to all the 
problems of human communication. It is obvious that it does 
nothing of the sort. All that is claimed is that it has offered a 
oothold on a slope where formerly there was no foothold 
at all. 

Man-made systems are closed in the sense that they operate 
Within the framework of a finite number of possible responses, 
whereas to all appearance the human being is free in daily com- 
munication to shape his answers in any way he likes. He can, 

Owever, place himself in situations where the responses to be 
made are already numbered and specified. The Hick experiment 
is an instance of this, but such instances are not always confined 
to the laboratory. Consider the possible answers to these questions 
and injunctions: 


1) What colour am I thinking of? 
2) Age last birthday... 

3) Spurs v. Arsenal. 

4) Your bid. 


It will be worth examining each of these from the gail io? of 
three characteristics, which together go a long way to defining 
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the information of closed systems. These characteristics are 
known as finiteness, discreteness and equiprobability. ae 
Question 1 corresponds fairly closely to the a = 
the second and third of these criteria. The answers invite ait 
discrete in that they are independent of any preceding ev 
and equiprobable unless biased by preference. But they An 
be said to derive from a finite alphabet; there are many ig 
designating colour, and unless a particular system has 
specified, the range of possible answers is indefinite. d dis- 
The second question satisfies in respect of finiteness a ies 
creteness, but fails on equiprobability. Even if it is concede uals 
the ages of all living men fall between o and 160, an indivi he 
hesitation in giving his answer will not be due to uncerta : 
whether he is twelve or ninety-two. It is only within ae 
narrow zone (two or three years) that comparative probability 
has any significance, ; 
DEE and 4 presuppose a background knowledge me 
many do not possess. Without the information neoe a 
interpret a question’s intention, it is hardly possible to deci = 2 
e type of answer wanted. Eyen to the pools enthusiast ques A 
3 might appear ambiguous, since it is not clear whether a 
required answer is result alone (Home-away-draw), or whet f 
an estimate of goals is called for. When this point has been cleared 
up, the criterion of finiteness wi be satisfied but those of gee 
ness and equiprobability will not be, since the answers to this typ 


of question may be influenced to an unknown degree by a know- 
ledge of past events, 


Question 4 possesses the same formal characteristics as 3, but 
it isi 


ily influenced by past events, 

including the character of the hand dealt. In A the bid a 
piye of competence is likely to make j 
alphabet of mor 
situations where d be almost unanimous (e.g. 
no bid ona yarborough), 

These examples Suggest two things, First, while they conform 
less closely to the IT model than might appear, there is no violence 
to common sense in thinking of the į 


€ information they invite as 
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a kind of uncertainty reduction. Secondly, the questions can 
easily be converted from their present form to something more 


fully controlled: 


1) Iamthinking of: A Red B Green C Yellow, etc. 
2) My present age is: A 18 B 19 C 20 
3) The result of Spurs 
v. Arsenal will be: A Home B Away C Draw 
4) My bid is: A Three no trumps B Four hearts 
C Pass 


The above form, usually referred to as multiple choice, has been 
widely used in mental testing, where its employment is often 
ascribed to the need for objective marking; e.g. in item 1 above 
the answer A is unambiguous, whereas the word magenta might 
be accepted as equivalent to red by some markers and rejected 

Y others. Stated in this rather bald way, the explanation slurs the 
equally important fact that to attain objectivity the question’s 
Purpose must have been made unambiguous to the respondent. 
One way of avoiding ambiguity is by purifying each stream of 
input information, All systematic thinking consists to a great 
extent in disengaging informational fibres that have become 
Interwoven. The handling and presentation of data are activities 
Inseparable from all intellectual effort. There is nothing new 
about this, only about the increased awareness of such processes. 


If excuse were still needed for applying the concepts of informa- 
tion theory to the study of human behaviour, it could be pro- 
Vided by the situation where a designer has to decide whether 
to choose a man or an electronic component to execute some 
ction in his system, If he selects the latter, its maker will have 
to bear in mind the questions that dominate information theory: 
can the component transmit at the required rate? How muc 
noise will be inherent? Will the consequent loss of information be 
acceptable? If such questions have to be faced in designing an 
artificial component, the assumption must be that they have been 
Met in the ‘design’ of the human alternative, that the inventor has 
satisfied himself that the human operator will be able to process 
Ormation with a speed and accuracy at least equal to the 
demands of his system. In a general way machines excel eae 
“ings in these directions, but there are still occasions where the 
c 
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human operator is preferred. More often the human being is 
found at a higher level (as commander, pilot or process monitor), 
acting less as a processor of information than as a receiver of data 
already processed and in need of integration with data from other 
sources. However, integration calls among other things for the 
same skills as Processing, so that when quick and accurate decision 
is needed, the capacity of the human channel is exploited to the 
full. Thus the principles of sound presentation require that 
superfluous data shall be eliminated and the essential put forward 
in the least demanding way. While there is an upper limit to the 
amount of information a human being can handle, there is, short 


of it, some scope for manceuvre in determining the presentation 
that is most effective, 


5 The central nervous system as a 
transmitter of information 


ALTHOUGH the theme of perception has probably evoked more 
words and prompted more experimental work than any other in 
Psychology, its central problem can be stated very simply. It has 
been formulated by Koffka with the question ‘Why do things 
ined as they do?’ The naive answer, ‘Because they are what 
they are’, is inadequate because it assumes perfect correlation, 
even identity, between object and appearance, and in doing so 
ignores the fact that a great deal intervenes between the outside 
world and the subject’s impressions of it. The discovery of radio 
astronomy, already referred to, illustrates on a cosmic scale the 
anger of premature assumption. Up till 1930 man’s knowledge 
of the sidereal universe was derived from a visual source, not of 
Course from unaided vision, but none the less through a visual 
medium. On this basis an image of the cosmos had been con- 
structed, an image that obviously went far beyond that of any 
terrestrial observer, seeing that it supplied all the data then 
available to astronomers. The discovery of radio waves opcned 
up an entirely new avenue of information, with the result that 
today’s knowledge is built up from two independent sources. 
1¢ information from these sources is not contradictory, but 
neither is it redundant; knowledge is acquired from each that has 
not become accessible through the other. How much more 
aa ati information there may be that is not available from 
rer there is clearly no way of answering. x K 
i 4 à very different level, the psychologist studies amet 
tests T of life data and of behaviour elicited by Sage y nE 
aton nalysis of the data from these two sources ieee = 
Sach at Patterns that bear comparatively little resem DE 
Š Other. It can perhaps be argued that fuller data wo ad 
€ patterns close together, but there is no sign that they wo 
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eventually merge. So much for the assumption that objects are 
no more than what they appear to be. 
Some peo 


have rushed to the other extreme, 


ared to deny the existence of other 
mit that on the whole each human 


large in the literature of peyeho oey 
iving represents the fundamental lin 


In Perception and Communication Broadbent (9) has constructed 
a model of the nervous 


a) n A acts to some na as a single communication 
iel, it 1s meaningful to regard ; i imi 
ees gard it as having a limited 
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the operation taking the form of selecting information from all 
Sensory events that have some feature in common. Physical features 
identified as able to act as a basis for this selection include the 
Intensity, pitch and spatial localization of sounds. 

¢) The selection is not completely random, and the probability of a 
particular class of events being selected is increased by certain 
Properties of the events and by certain states of the organism. 


(d) specifies some of the properties which enhance the probability 
Of selection and (e) offers a theory about the predisposing organic 
States, 

In comparing the nervous system to a communication channel, 
Broadbent has in mind the central system rather than the initial 
receptors; the picture is one of a continual bombardment by 
ements of potential information, each striving for control of 
the centre. Much of his account is concerned with the mechanisms 
Which decide the elements that end by acquiring this control, but 
the basic idea is of a central system limited in its capacity for 

andling incoming information and forced to select rigorously 
‘mong what is available. This selection’must in some way be 
“termined by the subject’s need to establish meaning and con- 
Unuity in his experience; if data were selected on the principle 
Ot first come first served, the result would be chaotic discon- 
tinuity, there would be no foundation for the growth of long- 
term memory and no basis for learning and persistent effort. 

It is evident that all the information rejected by the central 
System is not immediately dissipated. If it were, the phenomenon 
of items tetrievable by a sudden switch of attention would present 
+2 insoluble mystery. It may be that rejected data is held in a 
temporary store from which it can be salvaged over a very short 
period. Short-term memory, as this is called, differs radically 
fete one-term memory; the latter can retain information almost 
definitely after it has passed through the channel, and plays an 
ing o Dt part in determining the selection of future incoming 

Ormation. i 

toadbent points out that his statement is largely a presentation 
m Modern dress of phenomena familiar to the introspectionists 
der the name of span of apprehension, a term used to designate 
berg iber of discrete elements (dots seen tachistoscopically, ate 
Scen or heard serially) which the subject can hold in a s Be 

5€ of attention. Thereis an obvious affinity between the concep 
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of span and channel capacity, but today’s restatement does nee 
to enrich the interpretation. For example, Averbach in soa 
genious experiment has shown that the amount of informa e 
available to recall during the period immediately poe a 
exposure of a stimulus substantially exceeds that reproduc 


: : a 
when a whole report is asked for; in other words, memory spa 


. . he 
as recorded in a whole report is never more than a part of t 
information hel 


: š DIY: 
d in short-term storage. Again, rate of lag 
ormation was in a sense implicit in the span concept, 


; isi ë 
Hick’s experiments have added refinement and precision to th 
original formulation 


: : P A : 
While acknowledging that his ex lanations are in some way 
reminiscent of the 


wes 
introspectionist’s ‘unitariness of attendent 
Broadbent points out that the introspectionist’s conclusion ohh 
the subject can only attend to one object at a time is belied pre = 
own findings, What, he claims, limits attention is not the numbe! 


Capacity; but if a single object mak 


The analogy between the central 


nervous system and the chan- 
nel in a communication system p 


rompts three questions. The 
mechanisms within the human channel 
have formed an idea of what 
nd, if the analogy between the 
» it is reasonable to ask how far 

question concerns the human 
counterpart of noise. In an artifici 


ial system noise is the main 
information loss; hy 
us system and what ¢ 
there is the question of uantifying information 
and of what is meant b ing it, TE 5 


Coding mechanisms in the human system 
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which permits the passage of the desired type of information with 
minimal loss, If this line of reasoning is applied to the human 
nervous system, the first objection may well be that human 
systems have not been designed to handle a specific type of mes- 
sage, that they have evolved over many millions of years in re- 
Sponse to an enormous range of environmental changes, and 
that as a result of this evolution they have acquired a plasticity 
which helps them to handle a considerable variety of types. 
This versatility is something quite alien to the man-made system, 
whose salient characteristic is one-way precision. The point of 
analogy between the two systems lies solely in the principle of 
load limitation, within which each can operate with an efficiency 
appropriate to its tasks. What factors does this efficiency depend 
on? In the man-made system the criteria are accuracy, which 
depends on the overcoming of the noise problem, and speed, 
which depends on the selection of a suitable code—one code is 
etter than another if it transmits a given message with a shorter 
chain of binary symbols. In the human system, the conversion 
of impinging stimuli into various modes of perception compels 
the psychologist to accept the concept of coding as at least partly 
valid; if he rejects the concept, he is also rejecting the belief that 
there is any consistent relationship between a stimulus and its 
representation in consciousness. There is, however, no sense in 
which the human being can be said to choose his own codes or 
any evidence that he has ever done so. They would seem to have 
evolved by trial and error over enormously long periods of time. 
addition, the human system appears to possess an initiative 
which has no counterpart in the artificial system. This shows 
itself in two ways. First, the central system acts as though it had 
Some power of selection among incoming stimuli; this power, 
loosely referred to as the power of attention, seems to select 
Ormation in line with the system’s interests and to reject what 
alls outside them. Secondly, when the limits of apprehension 
‘ave been reached, human systems can at times transcend this 
limitation by organizing input clements into more complex units 
that can in turn become objects of attention, e.g. the digits 1, 0, 6, 
6, can, through association with a famous event, be handled as a 
Single unit. Allan has suggested that this organization occurs 
Spontaneously whenever the central system is strained bayond 
“Apacity, and it appears possible that the main units of menta 


40 THE PSYCHOLOGY OF HUMAN COMMUNICATION 


life, the perception, the concept and the attitude, may all be to 
some extent the products of such a mechanism. 


Human analogies of noise 


Crossman (31) has argued that random variations of Fehavinei 
in constant conditions may be due to fluctuations in the brain 


nerve-impulse frequency, and that these may be comparable 
to the Browni 


chief sources of 
ated, it will poini 
two kinds of system. As we ha 


in, shock, grief, anger and anxiety. 
ere, are however, as Broadbent (16) 


same way as a planned incentive, 


6 Information as uncertainty reduction 


Iris one aim of this book to distinguish three types of information 
Whose characteristics will be reflected in the messages they give 
oo The first, which will from now on be referred to as sign 
£ ormation, conforms closely to that transmitted in man-made 
Systems, The word sign has been chosen because it carries Jess 
 ggcstion of meaning or content than others that come to mind. 
al, dor example, carries the idea of representativeness as 
vente’ Of agreed usage; thus, when it is said that the rose is a 
‘ymbol of love, something more than a convenient substitute of 
as ç term for another is intended. But the printed letters of the 
ae ct are signs which have become attached through ae 
sign © the sounds they correspond to. It is true that the per 
awe not always been used in this restricted way; meer es 
car; imes referred to as signs, but it will be argued that 7 
E associations and undertones incompatible with the concep 
Nas to be defined. . 
as de acquisition of sign information has already been ee 
thar. (measurable removal of uncertainty, and it has been sai 
ât a bit of information is attained when the number of equally 
probable alternatives is halved. But the possibility of measurement 
ai hot depend on the alternatives being equally jzobabliy it 
-mams whenever they have known probability loadings. If a 
‘sed coin is found to come up heads three times out of four, 
rp Certainty about the outcome of the next toss will be less than 
© Chances are equal; this can be expressed with norae 
Precision, the entropy falling from 1 bit per throw yie : 
os 1s unbiased to -811 bits when it is biased in this particula. 
Y, Since here 
H 


—(tlog4 +3 log? 
aye a + e—-409)] 
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This calculation can be made because entropy is a fection 2 
two probabilities, both of which are known. As soon 2 ae 
probabilities lack numerical Precision, expression in pial aad 
has to be foregone. On the other hand, the strategy of re 5 -p 
can be applied whether measurement is possible or not; thus, 


than attempts to identify the faulty component directly, but it T 


at are the psychological conditions that must be oone 
before sign information can be handled effectively? Since or 
are elements in a closed System, it follows as a first necessity t 
k 


can never be known complete] 
Basic English may offe 


Thorough knowledge of a System’s alphabet is a necessary 
condition of its effective use, but not always a sufficient ei 
In real-life situations speed of operation is a second essentia f 
The speed found acceptable will be set by the performance 0 


available human Operators, or, where the Operator is a component 
in a man-made system, b 


y the demands set by the rest of the 
system. If nineteen clerks out of twenty 
or more operations an hou. 
of seventy-five is likely to 


ee r ; hence the importance of 
iscertaining as carly as Possible the emands to be made on a 
human component, 
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The essentially active nature of neural substance suggests that 
the human channel possesses a lower as well as an upper limit to 
its capacity, a point that may well be related to the human being’s 
Intolerance of sensory deprivation. It may also help to explain 
reported findings about the difficulty of retaining widely separated 
items in the short-term memory, as well as the undoubted fact 
that vigilance suffers when signals are received very infrequently. 
-t 1s as though the nervous system requires a minimum supply o 
information at all times; where a task fails to provide this, the 
System will try to make good the defect from its own resources 
or from irrelevant sources in the environment. 

Perception is regarded as an aid to survival forged and 
elaborated in the evolutionary process, it is easy to think of its 
irst objectives as quick and accurate decision. These are also 
% € goals of man-made communication systems, and it may be that 
5 community of aim is responsible for any closeness of fit 
tween the two types of system. As the human situation develops 
tac emphasis on these goals is to some degree reduced, so that 
failure in Communication at a sophisticated level generally refers 
to more than a breakdown in split-second response. But honi 
Mental calibre may not be judged in these simple terms, the 
ability to separate relevant from irrelevant factors is essential to 
gh mental achievement. 
€ selection from incoming stimuli takes place below the 
hi < Of Consciousness, thereby eluding introspection. So far as 
this Selection is dictated by load-carrying limitations in the central 
stem, it seems likely that similar restrictions incline the human 
eng to form concepts as a means of extending his grasp bere 
© Impressions of the moment. The penalty of ere 
ing is loss of characterization in the perception of aD 
Objects; it is impossible to isolate the quality common to half a 
peen Objects and at the same time do justice to the individuality 
Ot each one, 
© attitude, the affective counterpart of the concept, may 
Well be determined by the limits of central capacity in a similar 
Way. If there were no such limits, the human being would pre- 
sumably be able to assess each object and occasion in its own right, 
Mstead of classifying it in terms of one or two of its more pro- 
Munent qualities and judging it by these alone. aie 
t is desirable to speak of the acquisition of perceptions, 
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concepts and attitudes in dynamic terms, that is to say, as points of 
view achieved with some degree of striving rather than as pasina 
reflections of presented data. The reason we are apt to ete o 
them in the latter way is that having acquired them we tend to 
automatize them, treating them as habits rather than as con- 
tinuingly novel experiences. So far as we do this we are iing, 
them as though they were signs, but since they are the residue = 
experiences individually realized, it is not possible to assume t! 


a : : d 
same stability in their reference as with the elements of an agree 
code. 


to any situation where units 
cession through a fixed seque: 
shed their individuality to b 


sik $ s 
acteristic: luggage is processed through the customs, spectator: 
through a turnstile, informati 


7 Information as content 


Some of those who have written on communication have been 
clined to dismiss content information as confused and unman- 
ageable, whereas the concept of uncertainty reduction makes an 
appeal as measurable, quantifiable and scientific. This attitude 
Would be acceptable in a mathematician, but as the greater part 
Ot Auman converse is a transaction in content, the psychologist 
annot disclaim interest in it. If the two kinds of information are 
In fact irreducibly different, we should at least be concerned to 
ay bare the roots of the difference between them. As a starting- 
P oint we may posit three characteristics of content information 
Which make measurement difficult: first, all content information 
18 connotative; secondly, it need not occur within a closed system; 
ad thirdly its acquisition does not necessarily reduce uncertainty. 
R i Connotation is a term used in logic to denote an object and 
© same time imply its attributes. The dictionary, for example, 
scribes a goat as a ‘hardy lively wanton strong-smelling usually 
Srned and bearded ruminant quadruped’. A description like 
S goes far beyond denotation. Ifa man points to an animal and 
Says “That is a goat’ he is denoting it, but the person to whom he 
addresses the remark is not automatically made aware of all the 
cteature’s qualities. It follows that in using the expression goat- 
‘¢ one speaker may have in mind a smell, another a beard and a 
third licentious behaviour. 
. à Sign possesses denotation but not connotation; it has a func- 
Hon but no attributes, It is in terms of attributes that comparisons 
an . Preferences are formed and the majority of day-to-day 
“cisions taken. Thus a farmer is free to decide that no goat shall 
“bsist on his land. But a mathematician cannot rule that no seven 
shall disfigure his calculations. 7 
5 distinction has important consequences. For one thing, a 
term with a rich connotation is likely to give rise to ambiguity, 
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since there can be no guarantee that in using it the same a 
will be in the minds of speaker and listener. The extent to whic 
this happens even with general concepts like normal and average 
has been clearly demonstrated by Johnson Abercrombie (1) in 
her Anatomy of Judgment. This tisk has caused dismay among 
philosophers and scientists from the time of Socrates. Many have 
tried to obviate the risk by establishing fixed connotations for 
technical terms. These efforts have done much to foster clear 
thinking, but their conclusion, if pushed to the limit, involves £ 
contradiction. Anyone who says that words shall be used with a 
single unalterable meaning is turning them into signs and language 
into a closed system. This can work admirably in the elucidation 
of a system or model, but it slams the door on phenomena that 
cannot be assimilated to existing concepts. Thus logical positivism, 
at one time regarded as the philosophy of scientific method, is in 
the long view unscientific, because it requires the scientific battles 
of the future to be fought with the weapons of the past. f 
Another consequence is that by and large the prediction © 
man’s use of signs is likely to be casier than that of his lieri 
mission of content. This point may be studied in the context o 
the statistical use of language. In writing English text, the author's 
use of individual letters is for the most part subordinate to his use 
of words, and certainly of those words that represent the key 
concepts he is anxious to convey. If we except the writer whose 
€ar requires him to keep down the number of sibilants and the 
occasional freak who decides to ban a certain letter completely 


: G 5 
from his work, we may think of the number of ‘a’s, ‘b’s and ‘c’s, 
etc., distributed throughout a work as 


€.g. conjunctions, 
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preoccupied. In this situation, and perhaps in others, the highly 
predictable tends to be the trivial. i ; 
2. The second characteristic of content information is that it 
clongs to open rather than closed systems. This is a feature of 
all information reached empirically, and it can possibly be argued 
that the Openness is a function of our ignorance rather than 
anything else. The fact remains that it is rarely possible to say of 
a class of objects what can be said without hesitation of alphabets 
and numerical systems: here are the elements of a whole, and it 
18 Not possible either to add to them or subtract from them. 
__ 3: Thirdly, the acquisition of content information does not 
‘variably remove uncertainty. Uncertainty is to a great degree 
2 function of the mind’s preparedness, of the information already. 
in its possession. Where there is no prior information, there can 
© no doubt. But the absence of doubt does not preclude the 
acquisition of information. The main factors determining degrees 
of doubt and uncertainty are the state of information which 
“xists in the minds of different receivers and, more deeply, the 
jrental sets and attitudes which decide whether information shall 
© accepted and what value shall be given to it. 
the WaS argued earlier that a perception cannot be regarded iN 
; © Passive image of a ready-made object or as a wholly sub- 
Jective artifact, It represents a transaction between subject and 
pect. This viewpoint is applicable to mental content of all 
ns, even the kind it is customary to think of as completely 
©djective. Such content may not be dependent on the private 
Visions of individuals, but it is to some extent affected by the state 
a understanding men in general have attained. From time E p 
3S state becomes drastically enlarged and revolutionized, i 
zom that moment the facts of yesterday cease to be those of F ce 
Ne object observed supplies a nucleus of stability, which devel- 
“Ping human consciousness surrounds with shifting eine $ 
b spite of these differences, there are points ES mea no 
Tece cen the transmission of sign and are a Se Ae T 
car Ption of both kinds of message is conditiona Bo seine 
t “Ying capacity of the human central system anc ee 
$ interference by the same irrelevant factors. Content informan p 
Sion S Ye tise to the same confusions and mia a z 2 ae 
s 82 messages, but the conditions peculiar to pei Ri 
Ource of further barriers; these will be discussed in Part 2. 


8 Hybrid information 


e e : i and 
Now that a sharp distinction has been drawn between sign 
content i 


ormation, it is necessary to point out that the pea? 
coexist. To quote Broadbent: ‘If | sort an ordinary pack of c nel 
into red and black suits, I shall be much quicker when a ad 
is bright and easily distinguished than when the red is dark a Ti 
almost black.’ In this instance the input comprises information 


e O: 
the 1T sense (based on awareness that each card belongs to on 


: ; ; jous 
two equiprobable categories) and relations between vario 
stimulus qualities (cl 


tion in the other), 


closed system, an 


fans’ in difficulty be removed by doing so? 


stem and there is no point in trying to regar 
em as a secondary one, 
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Coming to the pack of cards where the red is almost black, the 
first comment may well concern the perversity of a manufacturer 
who chooses contrast effects that provide no contrast. But 
accepting the fait accompli, can anything be done to make the 
Sorter’s task easier? Two possibilities come to mind, one very 
simple, one laborious. The first would be to display to the sorter 
the to of spades (say) and the ro of hearts before he begins his 
task and to remark: ‘I’m afraid red and black are so alike that 
youll find it difficult to tell them apart.’ Spurred by this chal- 
enge, the sorter may work more quickly and make fewer mis- 
takes than if he had received no forewarning. : 

he second possibility would be a learning situation in which 
the psychological interval between the two extremes was bridged 
Y à number of equal stages along the dimension red—red/black 
black. It is probable that the speed of discrimination between 
the smaller intervals could be stepped up by this means, but 
whether the initial sorting discrepancy could be entirely wiped 
Out could only be decided empirically. P 
aie example suggests that content information can sometimes 
© converted to the form of sign information by enlarging the 
area of the subject’s understanding, by handing him, as it were, a 
Ook of rules to anticipate the partial knowledge derived from 
€Xperience and to make it unnecessary for him to build up a chain 
of laboured inferences. Where the purpose of information is to 
elp the human being to avoid ambiguity and to act swiftly and 
te iably in a thoroughly explored context, there is much to be 
said for this form of substitution, but it would be an illusion to 
think of all content as partial and untidy information waiting 
to be organized into a doed form. Most real-life situations are 
âr too complex for such a breakdown to be possible, and in any 
“ase information, once organized, loses its associations, its nuances; 
© Precision it purchases is at the expense of its power to suggest 
and stimulate to enlarged thinking. 


A second form of hybrid information has already been touched 

su It occurs where the subject appears to be operating within 

bee confines ofa clearly defined system, but wherein re 2 car 

of and experiences have so sensitized him to a mers em a4 

E the System that signs have become invested with me ning. 

Vetyday instances of this are anniversaries, lucky numbers, 
D 
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; AR ; ; f 
preferences and aversions. In adapting himself to his environment, 


the human being elaborates a network of orientations with 
himself as the central co- 


emphasis to some featu : 
paaie; in which some people and objects rank higher than 
others and the majori 
endow selected features 


content if he is given the Opportunity. E 
When we ask the day of the month, the date of an historica 
event, the answer regui 


twentieth of the 
least when h 
associations 
syllables. 


month, where 
card for the firs 


and Possess the 


as car and telephone Domber 
t time, are unencumbered with 
meaningless purity of nonsense 


9 Information theory as model and as 
paradigm 


ALTHOUGH information theory is essentially a mathematical 
technique, We cannot overlook the fact that each of its main 
concepts has qualitative relevance to the transmission of content 
i ae an This suggests that it is based on a way of thinking that 
a pa qin other contexts, where the theory can play the part of 
be gedigm if not of a model. The implications of this can best 
veloped by considering each concept in turn. 
e e artificial system the term input is used of a meag as 
miht by the sender, i.e. the sequence of words or num ets 
Mess © wishes to be placed before the receiver. In framing : s 
are i the sender may be influenced by expense, as most of Bs 
fone at we decide on the content of a telegram. More spon c 
even Tepes systems may limit the sender's vocabu ary or 
isicon © subject matter; for instance, a policeman on pomt we 
Signs k cerned solely with the flow and control of enti and the 
cheer relate to these matters alone. Such consi radors 
of dail, © Input in a way which marks it off from the freer input 
as Fk y conversation. These markings off are to be wee ot 
call fi ctions of the medium; the purpose of making a telepho. 
tom the United States to England may be much the same es 
hee $ urpose of calling to one’s neighbour over a pee ig 
an Se of inter-continental communication is likely to ¢ 
uence on the character of the input. : 

EE media affect the nature of input in ie ee 
poses cpendent on various technical properties H ey sane 
Charace, Hac h medium has its strong and weak tran: ee 
audi “teristics. Visual media are immeasurably stronge eon 

“ory in conveying the essence of a physical movement or th 
moni ece i b ds come into their 
own 8 of a piece of equipment, but words c eoa 
When setting out a theme or developing a chain ofr a 
Other characteristic that differentiates media is the exten 


SI 


that are 
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which each medium defines what it is presenting. Those that 
define with precision are sometimes called hot, while those that 
invite interpretation from the receiver are said to be cool, a 
distinction that has been developed by Marshall McLuhan (73) 
in his Understanding Media. The point to be made here is that 
these differentiations originate as functions of the technical 
problems entailed in transmission, When a new medium is 
conceived, it starts with the purpose of aping and extending the 
range of one already known. The telephone was designed to 


dictated by his sense of fitne 
to speak in a certain way. 
The logical extremes of the hot-cool continuum are to be 
found i sign transmission (which aims to eliminate all risk of 
ambiguity) and the Projective test (which is designed to evoke 
uman subject). A projective 


i rves Pose of transforming the input into a 
form in which it can travel E i 


holds. How far, for example, is lan 
of thought? If language is a cod 
ideas in one language which defy transl 
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coding implicit in the relation between stimulus and response? 
Can one sense modality be encoded in terms of another? The 
pommon element in these examples is a partial correspondence 
Ctween two variables. But partial is not total, and in codes that 
are consciously contrived the correspondence must be complete. 
Tovided that this is borne in mind, there is no harm in referring 
eu correspondence as a form of coding. If it is asked what 
le ee correspondence partial rather than complete, the answer 
ies partly in the now-familiar notion that systems that have 
Cvolved tend to be open; while, for example, two languages 
ae roughly the same purpose, the fact that their users inhabit 
F “rent environments is enough to ensure that their speech 
sarei] diverge in many details. The divergence between 
To sense modalities is likely to be more fundamental, ane on 
is a Whole the senses serve distinct functions; the question, then, 
ths Ot so much why they diverge as why they overlap. z apie 
it $ Would require a long excursion into neuro-physio! 8y: | n 
-Seems clear that total partitioning between the senses would be 
of patible with psychic unity. Experience suggests ee hese 
z Sensory specializations with a considerable degree of inte 
ange and reinforcement, À 
“pacity or load limitation is the concept round which the 
n OBY between human and man-made systems revolves, but 
“reas it constitutes a stubborn fact in man-made systems, in the 
fs S System it both limits understanding and supplies a basis 
T higher mental achievement. This apparent contradiction is at 
Grisi of many paradoxes. One of these is a pes pet ates 
him the Seer by E lere ger meant that a 
su ple of unity in variety . By this E 
Cesssful work of art is the elaboration of a basically simple idea, 
u idea which can be grasped in a flash of attention and o 
y must fall within the subject’s capai ap 
emo š that while works of art may stir diversifie oy aes 
an ee the means by which they do so are often fo en 
Uysis to be simple and restricted. What is referred to a 
Painter's or a composer’s style can be defined almost as rea 7 
le elements he refrains from using as in the small PEF s 
ae build on. The same point may be made Si ERS 
fron SES, which is generally developed round a sm: 
the Many speech sounds available. 


ee 
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Human channel capacity plays a large share in Sp em he 
transition from special to general experiences of all kinds, ae 
perception of the single occasion to the formation of genel 
ideas and attitudes. Individuals vary a great deal in their ges) 
to handle a number of elements simultaneously; on the whole, 
it is those with a small capacity who find it most difficult to ee 
from the specific to the general. The same limitation. ae : 
profound influence on the structure of human organizations; h ia 
the factor which makes it necessary to delegate authority an Ka 
specialize functions. Psychical economy demands that the a : 
ministrator be freed from attention to detail, though this does no 
mean that he can afford to lose his ability to handle it ed 
necessary; one of the hallmarks of the good administrator is i 
power of detecting the detail of high potential significance, the 
individual case that may erupt into a major episode. s £ 

Noise has already been discussed and some indication given 0 
the variety of interferences that can obstruct the transmission 
of human messages. In both the literal sense of unwanted soun 
and the metaphorical sense of irrelevant distraction, noise 45 
an issue of great contemporary significance and one that is too 
readily swept aside as the product of a neurotic imagination. 
In considering it, a number of factors should be borne in mind: 
for example, individuals vary enormously in their sensitivity 


to stimuli; again, reaction to noise is a product of past exposure 
as well as sensitivity, 


and noise histories vary; in addition, 4 
person’s liability to distraction varies with the activity he is 
engaged on, being especially great when he or she is engaged on 
solitary creative work; and finally, exposure to a moderate amount 


of noise over long periods is to many people more disturbing 
(and its effects less easily communicable) than the occasional 
shattering roar. Research into noise effects for a long time con- 
centrated unduly on the issue of demonstrable physical damage 
and the possibility of claims for compensation. This is too narrow 
a conception. 


* For an exhaustive treatment of this term the reader is referred to Staniland’s 
Patterns of Redundancy (95). 
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on the other hand, are loaded with redundancy, as are mostrara 
missions of content information. The last phrase is a way of saying 
that as a statement or narrative unfolds, the hearer broma 
Progressively alert to its trend or probable ending. In this sense 
redundancy is inseparable from meaning, carrying none ap 
stigma imputed by the schoolmaster who writes ‘redundant i 
the margin of a pupil’s essay. Redundancy in this latter sense 
implies repetition without purpose, but in human intercourse a 
egree of redundancy is unavoidable. There are only two sorts 

Message that are wholly free of it: the discrete chain of sens 
alteady referred to; and the statement which is made wholly 
unintelligible through the receiver’s ignorance of the language 
1t is expressed in. 

As the complexity of a message increases, redundancy assumes 
à variety of forms, In poetry the repetition of sounds as in rhyming 
°F alliteration is a form of redundancy introduced to Ce 
Positive effect; in Hebrew poetry the practice of presenting i e 
same thought in a sequence of different images achinye 5 m T 
end, Metre is redundancy of sound pattern, converted by subtle 
Variations into an intriguing overall rhythm. At a cruder emo- 
tional level, all emphasis is a form of energic redundancy employe 
O convey the message ‘Listen, this is important’. The inrogueneh 
oe ve aid or an anecdote to illustrate a verbal point 1s ma S 

a similar purpose. 

A he ahve Pe redundancy is condensation and cue uppie 
0. Condensation, the packing of distinct meanings int 
‘ingle image, is, as Freud showed, a common dream EE 
t is also at the root of much imaginative statement, arne a 
most economical expression in the metaphor. Cue er ihe 
2 device for increasing tension. Its success depends T 
Quickness of reader or audience to supply unstated allusions; 3 
18 no golden rule as to how much a writer can afford to on 
Without losing contact with his listeners. The suppressions line 
Clisions of daily speech suggest a spontancous tendency 1n Ta 
With the objectives of information theory, namely to cae 
Message in the swiftest and surest way. In some circumstan 

8 practice has come to be valued as a stylistic virtue- 


ie) 


10 Closed and open systems 


Sere : : : s are 
A CLOSED communication system is one in which response 
selected from a finite al 


phabet and where the probability of ee 
All sign information is based on syste b- 
stems the alphabet is unlimited and pro 


code or set of rules is learned for a aa 
specific end, such as the playing ofa game. Here the rules may be 


the playing of the game as another. 
It is worth considering each of them in turn. 


€ to acquire an extended knowledge 
without knowin 


e rules of a game before playing 
it, the moves and actions that mak. 
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the main purpose of the rules being to define how the player may 
and may not approach this objective. Thus it is the objective that 
unifies the course of a game, while the unity inherent in the use of 
an alphabet resides in the system itself. The function of an alphabet 
18 to provide a means of spelling all possible words; the alphabet, 
therefore, cannot be altered in any detail without considering 
the repercussions on the rest of the system. Alphabets and numeri- 
cal systems thus possess a coherence seldom found in the rules 
ofa game. In most pastimes the rules and conditions can to some 
€gree be varied; in other words, they are not mutually de- 
Pendent. Cricket does not cease to be cricket when the Ibw. rule 
is altered, tennis remains tennis on grass, wood or asphalt. It 
need hardly be said that for a particular contest to proceed 
smoothly, the opponents must have agreed on the rules to be 
observed for that occasion. In this sense the rules may be likened 
to a closed system; in theory at least no situation can come about 
for which the rules have not provided. Thus the question raised 
in the last paragraph is not so much whether a set of rules is 
Closed as whether—since the rules are not always inter-dependent 
~it should be considered a system.* ae : 
he practice of a game as distinct from the compilation of its 
Tules raises deeper psychological issues. All games entail a suc- 
cession of moves or actions, and in many each move can be 
accurately described and recorded. This is possible where the 
Player before each move has a number of definable alternatives 
to choose from, i.e. where an outside observer can list in advance 
all the things that can possibly be done. This condition holds 
1n most games which do not involve physical participation; 5 
Eames where there is physical participation it may be possib k 
to list the short-term objectives—smash, half-volley, backhan 
rive, etc,—but not to define the manner of their execution. 
his, like the words chosen to answer a question, often evades 
ctailed prediction. Where the alternatives open to @ player can 
e listed, he appears on the face of it to be in a similar position 
to the operator in a closed-loop system. But does it make psycho- 
Ogical sense to talk in this way? The operator's usual task is to 


transmit signs not of his own choosing; there is no question of 
* Pia y i t that children under 10 
get (The Moral Judgement of the Child) points ou! L 
regard the a ged as ible (i.e. closed), whereas older children can 
accept a particular set of rules as binding for a given occasion. 
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his displaying initiative within the system of which he is a part. 
In a game with an opponent there must be continuous alertness 


at SA ; ; A 
to the implications of each response, and, while the player’s choice 


of action may be influenced by past experience so that much o 
what he does has the character of rou 


the moment the o 


> and the chess-player will resign when it 
r agree to draw when it is 


lays an important role, Observationally 
and (in a narrow sense behavio 


€; to the musician there is 
e told he plays like one. 


5 v y A j 
11 The role of language in commitinication ~ s 


WAY Q 


DNN SPARI aN 4 
pp te 


As we have said, it has been customary to attribute communica- 
ton failure to the snares and ambiguities of language, and there 
as been more than a suggestion that language is some kind of 
stile force equipped to mislead the user. This attitude is an 
example of the fallacy against which writers on semantics are 
continually protesting. Language is a human invention and if its 
Systems include features that make for faulty transmission, the 
pogin of these must be looked for in psychology rather than 
Suistics. The latter may provide invaluable data about the use 
and evolution of words, but any indwelling tendencies to their 
pasuse are almost bound to have their roots in some kind of 
uman limitation. A phrase like ‘the tyranny of words’, which a 
Well-known writer chose as the title ofa book on communication 
a blems, hypostatizes speech and language in a strangely mye 
dine Nerds are not little demons with blowpipes and peron 
$ x ut instruments of thought and expression which can be 
ed well or ill according to the user’s percipience. pi 
O get a helpful perspective on language as a communication 
Medium, it is important to ask the right questions. This is not 
always done. For example, a great deal of effort has been put 
mto the question ‘What is the origin of language?’, the assumption 
*PParently being made that it must have come about to perform 
One specific function—whether to imitate natural sounds, to 
express simple emotions, to advance group activities, to provide 
à substitute for gesture when the hands are occupied with work, 
On thou itis hardly surprising that attempts to reach agreement 
™ this point have failed, for the question rests on a fallacy. It is 
fost unlikely that speech originated to satisfy a single clear-cut 
or tion; the belief that it must have done so is the anionin 
rel a sophisticated twentieth-century thinker retrojecting 7 oe 
€vant to present-day inventions. Because current inven 
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resulted in a spread of sounds that can be held in a single span of 
attention. 

As to the sounds chosen, association and familiarity will always 
Suggest that those of the speaker’s tongue are intrinsically easy 
and natural, and those: of other languages difficult. But there is 
no justification for these beliefs; babies in the first months of life 
Spontaneously produce almost the complete range of language 
Sounds, while many sounds in any specch go through cycles of 
^ teration, so that over the centuries the mother tongue and its 

Halects cover a larger proportion of the potential repertory. 
ese phenomena do not, however, help to explain the original 
asis of selection, 

The second factor to be noted is that language originated as 

card speech and centuries later gave rise to visual recording. 
It 1$ easy for those who have been taught to read and write from 
their earliest years to forget that writing is a convention con- 
ceived initially as pictorial representation and later developed 
into an abstract toile (cf. the evolution of Sumerian cuneiform 
and that of Egyptian hieroglyphs first into hieratic and later into 

emotic script). A visit to a relatively under-developed Asian or 
pcan country soon disabuses the traveller of any idea that to 
cach spoken word there corresponds an agreed and correct 
‘Pelling, while the intelligent native’s delight in writing as 
trapped words’ reminds us of the vigour and fugitive quality of 
Preliterate language. To a great extent, rules and syntax must 
© thought of as attempts to impose system upon language, and 
© same thing may be true to some extent of the division into 
Words. What cannot be explained in this way are the relationships 
tween the sounds selected; these lie at the heart of all spoken 
language, even though time brings transpositions and modula- 
tions into all systems of pronunciation. It seems likely that the 
vention of writing and the intensified word consciousness to 
ich it gave rise may have forced the users of language to 
arbitrary decisions which later led to unjustifid assumptions 
about the relation between words and the objects they are meant 
to refer to, Many who attack language—Ogden and Richards 
(80), for example—base their criticism on the tendency to ideny 
Words with objects. The strength of this tendency Se a 
ether we think of the magical properties sometimes ascri os 
Sip TOper names or the emotion generated round abstract term: 
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like truth and freedom. Why is this tendency so powerful? It is 
not really hard to account for when we reflect that one of lan- 
guage’s main functions is to help us to come to terms with our 
environment; to do this means establishing points of reference 
and continuity between ourselves and the things and happenings 
around us. Seen this way, it is the purpose of language to under- 
line what is unchanging by affixing labels to persistent or recurrent 
elements; by using consistent labels for persons or objects, we 
reinforce belief in their identity. So long as we have in mind 
unique persons or objects, no great risk of confusion exists; there 
is normally little likelihood of a man applying the words ‘my 
father’ to anyone other than the original referent. 

But the situation becomes troubled as soon as words are 
ideas and processes, Whether, for example, 


; the term has become invested 


Ject undue austerity in the use of words fot 
the same reason that most people reject it in ethics, where some 


7 ‘pi edom is generall idered an 
essential condition for vital living. iaai the fight to apply 


is nec : TA TAA q 
scien thinking, essary to vital thinking including 


3 4 tek ; Ty about our tendency to identify 
sign and referent, secing that the initial Purpose of a sign is to 


act as a substitute for the object or event referred to, If all such 
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references were unique no ambiguity would arise, but the labour 
of specification would be so great that communication would ze 
Opelessly restricted. Once again, the power to extend thoug, t 
and experience has to be purchased at the risk of ambiguity. 
ans is the real reason why language is apt to mislead, and any 
‘tempt to make it foolproof will inevitably reduce its potency. 

The third factor of concern to us lies in the means language 
Sns for relating the messages conveyed by different sense med 
p aacsthosia is not, of course, a product of language, bur i 
a Stage were not available to express the deliverances © one 
ine, in terms of another, intellectual life would be are] 
c Sap This power of mental movement is a mam prih 
as thinking (simile and metaphor are the best- eis 
na chanisms for expressing such transfers), and it is eae 
thas that it provides the starting-point for Ooo We 3 
Co; antic differential, a technique for investigating the 

Ment of which more will be said in later chapters. 


“ae e 
D considering the development of language we g 
achic ® Important processes. There is first a mace eee. by 
Con Ve economy of expression, by elision, by abbr increas- 
ingl cton, by cue suppression, so that language becomes ins in 
cor y tense and highly charged. This tendency has hee oe 
that ae with the goals of information theory, is R d for by 
Ambion Ormation theory economy can never be 5 RE 
exten a > Whereas in daily language ambia exploited. 
It hargi "eted and in literature at times adibe f Pao 
trans, -Y needs to be added that it is the business calepaemns 
asmi. meaning as directly as possible, yE caning when 
decog itin coded form elements which only yield m 
ie and reassembled. tin artificial 
SYstem, “cond process, which has no e extending 
Xperj 5, is the tendency to use language as a too implications. 
First ence and understanding. This carries two PA ER or 
anyy, ve Cannot limit the role of language to comm must admit 
a sec y to the communication of observed facts; We this secon 
nud tole which may be termed expression. It ee 
Seco anguage influences our thinking and pa ives risc to its 
language, like every other meu k susceptibility 
of imagery. Individuals vary in the 
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to different modes of imagery, the mental processes of a panoi 
in whom one type is outstandingly strong being greatly ra 
by it, so that the verbal man will think predominantly in words 
and will resort to words when he is trying to communicate some- 
thing new. Similarly, the visual man will turn to pictorial or 
diagrammatic forms, the kinaesthetic man to mime and gesture. 
While synaesthesia permits some interplay between the difera 
modalities, we must recognize the gulf that separates the worlds 


of the visual and the audile and imposes limits on communication 
between them. 


since it is he who stands in need of establishing a relationship. 
The environment, the external world, is thinkable without man; 


succeeds in doing this is deter- 
assimilating. This is true of each 
senses in combination; it is true 
al tools by which it has evolved. 
of these tools and it is the function 


a freedom to expand and 
for this freedom that makes its employment hazardous as well as 
exciting, 


12 The communication of affective 
experience 


T 5 
i pa of this book sets out to survey the types of message 
dirgels and eing can transmit to another and to put forward 
Watley of comprehensive scheme in the light of which a wide 
Sea Ta gana issues can be studied. So far two types 
tice ue a been considered, the first a highly abstract kind 
the e n e limelight by the invention of artificial systems, 
Shes i much more familiar but somewhat untidy brand 
tie e called content information. In talking of content infor- 
on we have restricted its range to cognitive material, which 


lea h : ; 
eda an even more varied field for consideration under a third 
. The word affective has been chosen to designate this field 


oer ve application carries traditional sanction for the whole 
met non-cognitive experience. Thus, in talking of affective 
Sane. ce, the intention is to include all messages meant to 

ey the quality of moods, preferences, values, emotions, 


edonj ie ne 
onic tones, strivings, pleasant and unpleasant conditions 
des. If it is said that 


lacie or mental), volitions and attitu sa 
AGE ie to convey the quality of some of these conditions are 
afi ormally regarded as the transmission of information, the 
answer is that the transmission of affective content frequently 


Interferes with the reception of cognitive content. ; 
ne affective message is bound to be subjectively tinged, and it 
Be elp to start by seeing how far this is in itself a complicating 
tor, We will explore by easy stages, moving from disinterested 
étre is the need to find 


ar to messages whose raison a 
Deen n for some private experience. j F 
given th assume first that somebody asks a factual question and is 
the information required. In this situation the response, 1 


eon i . . Chace 
cise and accurate, approaches the upper limit of cognitive 
its information without 


utti y $ 
pia that is to say, the speaker transmi : 
orting it, adding to it or overlaying it with emotional tone. 
a 
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z d 
Despite the triviality of its subject matter, his mige a q 
its own with a proposition about the nature o rig rsa 
triangles or whatever may be selected as a prototype of obj 
atement. : : 4 
Š Nexe, the speaker imparts a piece of information pay = 
recipient has not asked for. He says, “There was an ie: q nad 
Nicaragua on Thursday.’ The giving of unsolicited in Tre oe 
need differ from the reply to a question only so far as ae 
implies a selection and so presumably some kind of pean r E 
speaker. He might have chosen to give other informatio = 
have transmitted none at all; he did choose to mention mane as 
There is, however, no ground for saying that selective = i 
necessarily distorts the content of a speaker's message, that E 
to or detracts in any way from the information as = i 
before this particular communication. It would, in mid = 
unfortunate if this were so; it would imply among other thir g 
that disinterest was a condition of sound research, a vie 


A DEEN to- 
which not even the most rigorous metalinguist has yet p. 
pounded, 


merely mean that it may be difficult 
for such a statement; they d 


are necessarily unreliable o. 


tone: 


“Conder: Good morning, Mr Whistler. Pm Conder. 
Whistler: In that case, Mr Conder, good morning,’ 


It does not need a diploma in method acting to know that any 
sequence of words can become the vehicle for an indefinite num- 
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ber of ‘ 
T eel agep ai that where there is dissonance 
SE ote d = affective tone, it is the latter that is likely to 
century in a P me made forcibly by a music hall actress last 
E nre ering of Abide with me’. 
ni nie, Sito mee alleys message there are two cognitive 
a pa paralla: Jf a man says ‘I see 1cr dropped 
abouna P ae ` epre the recipient distasteful news 
pleasure ie gen oy and at the same time conveying his 
opita clea istaste. Every affective message contains a 
AE ae ent, A scream of pain or a howl of mirth has its 
E nee TUES has been hurt, someone is amused. 
Etkeser on 7 conveyed depends on the expressive powers 
With en and the sensibility of the receiver. 
ee yen messages reception is dependent on knowledge of 
partial taal Fey This knowledge is of an all-or-nothing kind; 
isd aii i ge has no place in such a context. On the other 
ine ruses ntent messages knowledge is likely to be partial; 
tats be Land a knowledge of a medium and hardly anyone 
tn o know any area of subject matter completely. So 
, as understanding of a content message depends on 


?ackgro i : F i 
ground information, the recipient’s store will often be too 
This condition is 


Mcom 
plete to ensure total comprehension. 
thought processes 


iffer, 


and t 
emperament, their attitudes d 
likes or dislikes. Hence the 


f affective messages 1S 
f people who share 
the same satis- 


actions: 
e ae ; between people so attuned affec 
next rd This theme will be examin 
Patibility of the chapter devoted to compat 

ty of schemas. 

any of the mechanisms used for transmi ting affective content 
` ig not surprising if we 
basis, so that in 
me way empha- 
In saying this we are 
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not trying to explain the former in terms of the lene, w r 
affixing a redundancy label we had in some way open aiii 
door. But it is of interest that what would pass as sup a E 
a cognitive context is often found to be the a a a ne 
pressing powerful affect, and some insight into tl ec oes fect 
affective communication may be achieved by noting 

edundancy can assume. d F 
S Fetus Ss with repetition, An Italian, asked the i, aie 
railway station, may gesture with his left arm to a vocal a a 
paniment of ‘Sinistra, sinistra, sinistra, sinistra, sinistra. 


fel i ith 
English reserve this style for extremities of grief. Lear, wit 
Cordelia dead in his arms, cries: 


‘Howl, howl, howl, how]! O, you are men of stones...’ 
and later: 


“Thov’lt come no more, 
$ 
Never, never, never, never, never! 


expression. One consists in repeating a key vap 
or phrase while varying its environment. The musical ron 
(ABACA...) 


and poetry abounds e 
\ 5 : p j 
illustrations (‘Calm is the morn without a sound, Calm as to su 
a calmer grief’) 


There are, of course, many ways of securing emphasis without 
iteral repetition: italic and | i 
Voice, reinforcement of a ver 
cartoon b 


Finally we find aestheti 


Pits « ical 
c devices aimed to create a yO 
effect by the se ection of words carrying two or three bas 
sounds: 
“There lies a vale in Ida, lovelier 
Than all th 


e valleys of Ionian hills. | ? 


. . tn’: 
where the nineteen consonantals include seven Ts and four ‘n's, 
and where only one sound (the ‘d’) i 
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It remains to ask how far the arousal of affect interferes with the 
reception of cognitive content. There is little doubt that extreme 
affect disrupts the intellectual processes in an extreme way, so 
that a man in a rage may be unable to assimilate fresh information, 
while anxiety has a way of bending cognitive content to its pur- 
Pose. But how do cognitive and affective elements interact at 
more moderate levels? Is there any evidence that mental activity 
represents a summation of the two types of content? Or that there 
is an inverse relation between them? At the moment the inter- 
Mediate stages seem to be unexplored. At the extremes there does 
appear to be some evidence that heightened perceptual power is 
at times marked by an absence of affect. 


13 Three broad categories of information 


‘ans, 
, through gradual control by the vocal organs 


isms- 
ignificance for other organis 
We do not think of the sneeze or tl 
our condition upon others, but th 


f 
The cognitive Statement, though it often contains Ehan 
subjectivity the speaker is unaware of, is marked none the re 
nd Senerality that sets it apart from an affec 
response. ‘Many headaches are th 


cad ach, 


4 ul 
cs fit to bursting’, and pies 
Fansmits proved to be fau 
he distinction lies in the fact that th 
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Prise; they have no illusions about the case of communicating 
What they set out to convey. Everyone is aware that his affective 
States vary from hour to hour, that it is difficult to recapture the 
Ruality of a past condition, let alone to imagine a future one. This 
olds even at the physiological level of hunger and thirst, pain 
vad discomfort. The man who is conscious of thirst at one moment 
slak difficulty in recalling the sensations the moment his thirst is 
is poa; this is so plainly true of the subject’s own experiences, it 
d hardly surprising that he faces the task of arousing such con- 
Mons in others with no great expectations of success. 
It is different with the communication of cognitive messages, 
“re Conviction persists that what can be thought can be con- 
yed, the basis of this conviction being perhaps that a statement 
thin, | O a line of argument will by and large mean the same 
ee to the subject himself on different times and occasions. In 
oper words, there is a suggestion of objectivity about carey: 
ine Bhitive utterances which leads us to expect uniformity o 
terpretation, 
iz artlett has talked of the effort after meaning which character- 
7S all human reception that involves a strong cognitive clement. 
no S ropts of this compulsive tendency are complex; the Soar 
to se 1s an aspect of the living being’s need to one sie 
Socially st situation it finds itself in. This need manifests 3 
appe, 7. 2 @ determination never to appear at a disadvantage, 
Ppear 1n tune with whatever word is spoken or whatever moo 
Prevails. Such a bias can lead easily to the suppression of queso 
hee doghe betray ignorance and so to an assumption ch an ee 
inter v8 that does not exist. Some degree of this is eseni d ighe 
“Tests of social lubrication; the man who calls for definitio. 
wg cocktail party is unlikely to be popular with hostesses. boy 
iano broad reasons may be adduced to expla the contina 
wie of the subjective into what purports to 3 a BETS 
n © of communication. The first is to do with the aive 
sa te of media, All communication entails a medium, moneh 
oe y to take the commoner ones very much Hrena ee 
Thic: So that we overlook the fact that they are highly pail 
ima, S Other way of saying that we identify the o fen ee 
“ESS assuming that all we perceive of an object is all i n oe 
Q, Petceive. Such an assumption could only be justifie 


i lective 
Medium reproduced all there was to reproduce without sel 
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. i icial 
bias. But this condition is never met outside a ceil w 
system, where we start by postulating all the ina iat) 
constitute the system and then devise a code to repro anne #0 
Thus the Morse code is non-selective because it is p Sate 
represent every letter of the alphabet; but no visua i a It 
code can represent an object or event with this comp iai 
cannot even be claimed that a visual code represents aA ie 
theoretically visible, or that all the sensory eee a crceptible. 
have access can present together all that is theoretically per iS 
This cannot be claimed because individuals vary in their at 
and discriminations, so that the notion of perfect vision e P acity 
pitch is never tealized; further, the limitations of centra cap 


2 j wers as 
interfere with the perfect exercise of such perceptual po 
men possess. 


statements describing 
individuals, and the sub 


omment), the majority of speakers wo as 
e ely to do so. To most People selective comment mmp 
some sort of inference, and the 


1 inferences made vary from 
speaker to speaker. In this Sense, an apparent statement © 
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fact often carries entirely different meanings to different hearers. 
The third point is connected with the nature of perception. 
Most people would agree that perception is the prototype, the 
pasic unit of experience, so that the structure of the perceptual act 
is likely to be reflected in more complex mental activities, includ- 
ing acts of communication. There is also widespread agreement 
that learning plays an important role in perception and that when 
farming is complete, habit enters into the reactivation of percep- 
tion, so that our awareness of familiar objects is coloured more 
and more by what we believe them to be; in other words, the 
residual perception that acts as a sign or token of the original 
Experience has suffered erosion and impoverishment. Thus, while 
the first reactions to a given object may vary from person to 
Person, it is probable that the subsequent decay to which most 
perceptions are subject will increase the difference yet more. 
cse differences remain for long undetected through the agree- 
ment to use a common code of language. There is no doubt that 
on the whole people apply a term (tree, say) to the same objects, 
ut what variants of tree perception the term conceals are only 
rought to light when failure in communication is acute. 
e fourth source of subjectivity has already been discussed. 
t stems directly from the fact that our senses and derivative 
media such as language are links between us and the outside world. 
© are continually being confronted by unforeseen events to 
Which we must adjust and our awareness of which we need to ex- 
Press; from this it follows that our main instruments of commun- 
ication must be open systems that lend themselves to representa- 
tions of what is new. To earn this privilege we must take risks; 
to refuse to do so is to shut our eyes to the new and unpredicted. 
t may seem rather barren that we can only secure freedom 
from ambiguity when what we communicate possesses no content 
Or meaning, when we are transmitting the signs from which 
Meaning can be extracted rather than meaning itself. Admittedly 
Sign information is a somewhat dehydrated concept; it is because 
OF this that it can provide us with a model that has value in order- 
mg our thoughts in more complex fields. We must, of course, 
remember that freedom from ambiguity is not the only criterion 
Y which the worth of communication can be judged. The 
Sense of this will become clearer when the problems that arise in a 
Variety of human activities are considered in Part 3. 


14 Scientific statement and artistic expression 
as the main specialist categories 


THE two broad categories which have been termed mace 
and affective contain many specialized types of information, 
of which deserve special attention. 

Scientific inform: 


of daily exchange, which is said to be intuitively peed es 
basis of this distinction lies in the belief that scientific and tech 


> . at is 
reading a colleague’s statement must be in no doubt as to wh 
intended and 


experiment rep 


. + zi % ope 
e assigned a fixity of meaning which allows the reader no scop 
or subjective variation. 


expounding the notion of the empirical eneng 
of meaning, distinguishes between the expressive and the pee 
sentative functions of language. The arts (lyrical verses, et A 
are cited as instances of the first, science (the system of theoretic 


knowledge) of the second, So far the distinction is not unlike 
the one made here between co 


but Carnap proceed 
impossible to follow. The onl 


meaningless, i.e, they may -*Press something, but they do not 
assert anything. Thus the 3 


amous proposition of Thales, ‘The 

essence and principle of the world is water’, is said to express 

something about Thales, but to say nothing capable of objective 

verification and so to lack Sense; the propositions of most other 

philosophers are disposed of in much e same way. After this 

summary banishment it is surprising to read three pages later, 
74 
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“When . 
See that ee a the historical development of the sciences we 
after another ae y has been the mother of them all. One science 
an independent s been detached from philosophy and has become 
can lead to is eee The only conclusion these lines of thought 
bdogited Aaah is the offspring of non-sense, but it ma 
Carnap h this is what the author intended. Í 7 
apses even aea not always logical himself, is quick to detect 
or example hose of his own way of thinking. He points out, 
Re ical prot o at Wittgenstein (115), having asserted that philo- 
Ine, “Wy a ee cannot be stated, concludes with the famous 
ki Carnap sa ve, cannot speak, thereof one must be silent.’ 
P esophica een he does not keep silent; he writes a whole 
aw i > 
in Carnap’s and Wittgenstein’s logic has the same 


To, 
St. Both say correctl 
ectly enough that some communications are 


Conce 

rned t 

ot O trar i s $ st x 

hers se nsmit factual and theoretical information, while 
ind. Because, how- 


to 
Ae they ne ppa values and states of m 

at they conf coccupied with the impeccable scientific state- 
ae atesos ey ramen with affective expression, ma ing 
Pan AE imperfect cognitive statements an a 
State e lies in the ase whether precise or otherwise. Part of the 
i beens are in E eee ee that expressive and representative 
Cxpres i tally EE, respects mutually exclusive; whereas, 1 fact, 
ten Ve elem Ppens that representative statements contain an 

Tesentative pat while all expressive statements contain a 
tent munication ee In the terminology of this book affective 
affec , Whereas A ways carries some measure of cogne on 

t aly fncture, cognitive communication may be free 

J, o; 

partion af cae esirable for scientists to speak with as paul 
Cust daine f e, but the maximal clarity which the logica 
Positie is no doubt ray scientific statement is rarely met with. 

N are infi t justified in saying that the phi osopher’s p19- 
Matt in inno ao subjective assumptions, but he i 

ane Before a g that similar influences play no part ™ a = 
mula »he has to Scientist can get to grips with any set of P. ma 
mant the h view them in a certain way- While he may 100 
hin er, he Jpothesis he is about to test in 2 perfectly consciovt 
1 to fram s never fully aware of all the factors that bave g 

€ or select it. What he should be able to claim 6 


ON 
76 THE PSYCHOLOGY OF HUMAN COMMUNICATI 


having framed his hypothesis, he makes his ee = 
inferences objective; but equally the logician may em the ma 
ing selected his premises he goes on to make valid de spon z 
philosophy and science must be set against one ames aie 
be in terms of: reasoning versus observation rather than su ie et 
versus objectivity. Itis, however, more profitable to follow ae 
in his liberal mood by tegarding dialectic (the product of phi fet, 
phy) as the first stage in scientific thinking, empirical era a 
as the second stage, controlled experiment as the thir Anche 5 
systematic prediction as the fourth. In this way disciplined fhin a 

can be seen as an instrument forged over the centuries to bring 


z L 2 : . . : s. n- 
human beings into more intimate relation with their enviro. 
ment. 


The ideal of objectivity exalted 
really an attempt to convert scie 
of pure signs, that is, to impose o; 
ing. This is sometimes possible 


d. When we examine the 
tions are brought about, we fin, 


employ words to do this; 
great innovators (Faraday, 
and at times kinaesthetic j 
verbal concepts played a ve: 


which chance has been eliminated, 
marked by enhanced levels of probab 


whose statements contain no elem 
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a barri i 
AN i me ae confines attention to the known and the trivial 
ae ee e aa ee begins in speculation; to persist in specula- 
Dera ka e Me pone fe become a possibility is 
ation of science i i in a li 
a za ut so is persi 
attack whose utility has been exhatssted. who 


In calling artisti 
eee a So We a form of affective communication, we 
Na bie esnai ¢ latter invariably contains a cognitive element. 
Selassie c could be made than to assume that the artist’s 
aps co A to arouse affect. He may or may not wish to 
eoi yny enie does, he is faced continuously with the 
Bieler pulating cognitive mechanisms, organizing his 
design: If ha way that his reader or hearer is receptive to his 
we examine the structure of a narrative or a piece of 


Music, wi 

e 
, find that the ground plan often bears a close resem- 
he outline of sonata 


Ta o that of a reasoned argument; t 

T ne Tane has points in common with the dialectical 

dice s described by Hegel. It is as though all intellectual pro- 

callie emie the interplay of contrasted themes, whether we 

of'the F irst and second subject or thesis and antithesis, and much 

tavel P easure derived from some forms of art plainly lies in un- 
g a cognitive tangle—what Empson has called the cross- 


word element. 


a wo 
rk of art evokes have been arouse 
de of the receiver is ofa 


at many points upon 
gnition. At one pole 
s music and poetry 


as passi ; 
Passports to ecstatic feeling, at the other the busy dissector 
ist himself 


es his audience to do so. 


is, eee a workman highly conscious of the effects he wants 
produce and though his work may be sustained by an 
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imaginative conception, he is bound to be concerned a great deal 
of the time with detailed practical problems. Does it sound = 
this way or that? Is this word precise enough? Is the menne a 
too obvious? If this cue is removed, will the reader know w hat 
am talking about? Much creative activity can be seen as a sar 
sequence of questions and answers, and in this respect the e i 
work may be compared to the experimental scientist’s. Suc 3 
critical approach involves the cognitive faculties throughout; 
whatever excitement the artist may experience and whatever state 
of mind his work may induce, the process of bringing it into 
existence is usually one of acute awareness. ek: 
While there are points of resemblance between the scientist's 
and artist’s activities, no purpose is served by seeking to identify 


or disproved and the possibility of prediction is dependent on 
establishing a better th 


and experimental finding. The artist’s criterion (if the word is 
appropriate) is internal to his 
Justification is self-contained. I 


same discovery independently: Newton and Leibniz (the calculus); 


Darwin and Wallace (evolution), Adams and Leverrier (the planet 
Neptune), 


Finally, while a scientific 


experience commands attenti 


These specialized forms of communication receive fuller treat- 
ment in Part 3; they are touched on here to round off the sketch 
of informational varieties with which this Opening part has been 
concerned. 
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e on the measurement of information 


Once 

the 7 : 

We see th Bit se tof information measurement has been accepted, 
at there is not a single dimension but many, just as there 


are 
many ways of measuring the physical attributes os homan 
R. A. Fisher, 


ein; 

ut E a term was used as long ago as 1934 by i 
Problem fae it Fisher was concerned with a totally different 
Interest Cee Shannon fifteen years later. Shannons line o 
aid the Pa in turn, remote from Osgood’s when the latter 
a. ee of semantic differential theory about 1951. 
anatom: £ erential theory is a technique for exploring the 
probier, si verbal meaning, and this again is unrelated to the 
cer of measuring the ‘amount’ of meaning transmitted ina 
thatit is aes This last problem has received so little attention 
the onl still hard to place it in a mathematical perspective. Almost 
bas y attempt to do so is to be found in a letter to Nature 

Y the late C. C. L. Gregory (44), founder of the Institute for the 


pei of ennl Images. The urpose of this letter is to adumbrate 
n a nking Eddington’s thinking about basic entities with the 
fit age of communication theory. Eddington conceived the 
ad primitive entities in terms of two attributes only, existence 
Midi nee this, in Gregory s submission, can be repre- 
ae y one binomial unit of information (one bit). Eddington s 

-level entity, the observable, is represented by two entities 


a ae $ z 

nd has four characteristics, and his third-level, the measurable, 

RY two observables (or four entities) with sixteen characteristics. 
of not existing out of 


ne s means that an entity has one way 
© possibilities, an observable three way: 
aaile fifteen ways out of sixteen.’ Gregory's own contribu- 
Shue is the concept of a comparable, intermediate between an 
th tvable and a measurable. ‘A comparable is eee by 
three bits of information, has eight characteristics, an accordingly 


1 . . . . . 
t has seven ways of not existing within this universe of discourse. 
tegory adds: ‘So long as science is based upon measurables, its 


ae must be measurable things, that is, atoms, but if a 
me ce is based upon comparables, this allows comparisons to be 
ade between an observable entity, such as a semantic relation- 
ship, with an observable such as a physiological response. Luria’s 
Work along these lines makes meaning observable, but not 
Measurable in the physical sense, and so, in principle, separates 
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meaning from knowledge in just the same way as the cybernetic 
engineer separates information from meaning.” 

This argument appears to run counter to the views of most 
psychologists, including those of the present writer. The letter is, 


however, believed to have elicited no formal comment or refuta- 
tion. 


PART TWO 


Barriers to Human Communication 


Communication, like many other human themes, can be 
Viewed as a mystery whose solution offers a challenge to the 
inquirer, or as a natural happening whose failures are equally in 
need of explanation. Research can proceed from either of these 
Positions; the first stream is likely to appear as a search for basic 
Principles in terms of which the chief manifestations of the 
activity become comprehensible, the second as a scrics of attempts 
fo Er ppl with practical individual problems. Frequently these 
lines evelop over long periods with little contact or interplay; 
for example, the standard works on learning theory make little 
reference to the prolonged efforts of Piaget and other educational 
Psychologists to study the developmental phases of children’s 
intellectual growth. The first part of this book has inclined to the 
more basic questions: how is communication between persons 
Possible? What different kinds of communication are to be dis- 
tinguished? And we have seen that the impulse to such questions 

as come largely from the invention of artificial communication 
Systems. In this second part we shall be adopting more of a 
Practitioner’s role, accepting attempts at inter-personal com- 
munication as natural and largely successful, and turning our 
attention to the factors that thwart it. 


83 


15 The seven barriers named 


THERE are seven main barriers to human communication: 
1) Limitation of the Tecciver’s capacity. 
2) Distraction (noise). 
3) The unstated assumption, 
4) Incompatibility of schemas, R 
5) Intrusion of unconscious or partly conscious mechanisms. 
6) Confused presentation, 
7) Absence of communication facilities, 


Each of these obstacles to understanding can take a variety of 
forms, some of which will 


t other time: ere isa reduced efficien 
with which inf i 


from any of the first five barriers, but there are additional causes 


failures it gives rise to are unrelated 
or receiver. It is included partly for 
social psychologists and Sociologists are highly sensitized to the 
detection of inadequate Communication facilities and still more 
to the havoc the absence of these facilities can bring about. 
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16 Limitation of the receiver’s capacity 


Tue phrase ‘loss of information’ suggests a mechanical deficit, 
such as the leakage of water from a pipe. This is in some ways an 
apt enough description of the faults that occur in man-made sys- 
tems: X signals are transmitted, Y get lost through noise or some 
other cause, X minus Y are received. But when a human receiver 
oses information, the effects are seldom as straightforward as this. 
They are complicated by the fact that the receiver is likely to be 
aware that information is being lost and to react accordingly. 
The manner of his reaction will be influenced by the nature of 
the information. If this is of the sign variety (i.e. without connota- 
tion), mistakes will start to appear as the limit of his capacity is 
approached; when capacity is exceeded, total breakdown may 
Occur, It is not difficult to see why this should be so. To say that 
Capacity has been reached is to say that all the recipient’s psychic 
resources have been mobilized to deal with input. The knowledge 
that error has occurred is itself a deflection of some part of these 
resources, and, unless the subject can be trained to disregard such 
Owledge and its disturbing after-effects, the stage for disinte- 
ration will be set. We may expect to find a narrow zone just 
short of the subject’s capacity where mistakes will start to occur 
and where his behaviour will approximate to that of a man-made 
system when noise is producing a mild loss, but a point will soon 
© reached where he will cease to behave in anyway usefully. 
he practical implication is clear; tasks that call for the continuous 
Processing of simple information must be designed so that their 
demands fall well within the operator's capacity. | ; 
The human subject always tends to impose meaning on material 
cf. Bartlett’s effort after meaning), and this tendency acts so as to 
extend the amount of material he can handle. If we try to recall 


à string of digits, we automatically resort to groupings and 
isual, the tendency 


rhythmical effects; if the presentation is vi 
asserts itself in attempts at patterning. 
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With content information the human listener tries =e =e “he 
success to compensate for loss by extrapolating hom (omei ; 
picks up. In this sense it is possible for a recipient to à one 
incorrectly) to the information he receives; no such a ‘ach see 
of course, occur in an artificial system. The extent to w. ai 
compensation can be made cannot be expressed os T back= 
since its possibility is dependent on the listener’s store recite 
ground information which varies from subject to subj 
addition, successful r Ton aa 
of intelligence. Sometimes the hearing of a single word or p 


A : - ess. In 
can throw light on wide areas that were formerly in darkn 
this way an intelli 


information which h 
mechanism can be br 


K : AiG a a ontent 

text. The basis of this possibility lies in the fact that all : we: 

information entails some degree of redundancy; a sen 

not a succession of w ue 
h : aj 

of digits. If the meaning of a sentence is thought of a a kee 

object to be discriminated from a host of other possible obj 


carer or reader is left ‘ 5, but 
this is a highly artificial way of regarding the reading process, 
information theory wa 
justification for applyin 
it throws light on certa died 

c intake of information b the human being can be stu 

at the level of the single fa 
reception (which can 
Linkage between pulse 


e existing system of long-term cage 
ng-term and short-term memory 11 aa 
vestigated in a series ee be 
nzer (39), whose work in this field wil ie 
iscussed in more detail in Part 4. Limitation failures of communi 


¥ most simply where the input of sign information 
exceeds the Capacity of the s 


ingle pulse. The intake of siege 
content information depends both on pulse capacity and on th 
quality of interpretation made possi 
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‘I cannot keep up with this speed’ implies a simpler type of 
failure than ‘He went so fast I couldn’t see what he was getting 
at.’ In the first instance there is no possibility of retrieval after 
two or three seconds, since the elements lost bear no relation to 
those retained; in the second an illuminating phrase or display 
Sometimes affords a chance of retrieval later. 

A man who is proficient at one level of understanding is not 
always successful in attaining the next. There are, for example, 
many who can observe and make rational inferences in a practical 
Situation but who cannot operate at the level of general ideas. 
Thisisa fairly clear instance of cognitive limitation. More complex 
is the case of the person who, while effective in dealing with 
instances that conform to a known tule, is at sea the moment 
an exceptional case arises. Here we cannot be sure whether the 
imitation occurs in the field of cognition or that of personality 
or both. This distinction has something in common with that 

tween the routine worker and the man able to fill a managcrial 
role, Higher up the scale is the political leader who thinks with 
effectiveness at the level to which he is habituated, but is unable 
to adapt when events are translated to a higher plane. English 

istory saw illustrations of this in two Prime Ministers of the 
thirties, Baldwin who is credited with handling a domestic affair 
€ an abdication with skill but who failed to evaluate the threat 
of Hitler, and Chamberlain who, replacing Baldwin's inertia 
with his own brisk decisiveness, was no more successful at 
¢stimating the German threat realistically. The man who a 
tom this sort of limitation does not as a rule break down; on the 
Contrary, his failure to rise to the level of events leads him to aa 
the new as though it were familiar, the highly complex at t r 
Ordinarily complicated. Churchill, in another content, reaa sd: 

en there is a flood, the habits of the four-inch conduit ce 

Change. It continues to transmit its customary flow, cheerfully 


TeJecting the rest.’ 


17 Distraction 


Lyubov Thank you, Firs, thank you, dear old man, 
I'm so glad to find you still alive, 

Firs The day before yesterday, 

Gaev He’s rather deaf, 


The Cherry Orchard, Act I 


1) The competing stimulus, 
2) Environmental stress, 
3) Subjective stress, 


bly the second—, ualify as dis- 
sense. The paine that links the 


I ‘ will be the stimulus that bears 
the closest affinity to the signal, e.g. a bogus blip near the blip 
that is being tracked, a conversation on the same theme as the one 
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the receiver is trying to follow. Extreme irrelevance is com- 

paratively easy to disregard, unless it occurs in an extreme way—@ 

blinding flash, a thunderous roar, an outrageous social solecism, 

all of which disrupt by shock rather than by intellectual con- 
fusion. Introspection cannot be trusted to reveal the degrees of 
disruption various types of interference bring about; the effects of 
each Ee of undesired stimulus must be experimentally deter- 
mined. 


Environmental stress 


What we think of as the ideal conditions for receiving communica- 
tion (i.e. those that promote reasonable physical and mental 
relaxation) can be resolved into a number of environmental states 
to which levels of adaptation have been established. If one or 
more of these conditions becomes greatly exaggerated, it will 
end by affecting behaviour, including that of attending to a 
message, The more important of these conditions are temperature, 
humidity, ventilation; vibration, noise and glare. Again it 1s 
dangerous to base estimates of such effects on subjective aid 
Sion, partly because annoyance and discomfort do not necessarily 
correlate with decrement of performance. Up to a point per- 
formance can be maintained in the face of such irritants, at other 
times it declines without any consciousness of discomfort. 
Similarly, the extent to which different conditions reinforce each 
other must be studied experimentally. There is evidence that 
the same mechanisms are brought into play by some conditions 
but not by others, There are also considerable individual a 
ences in response to these conditions, what is barely noticeable 


change to one man causing acute discomfort to another. 


Internal stress : 
ealth, 


s ill-h 
the cfr, e are thinking of such things as sleeplessness, ions 
So e mas of drugs, sensory deprivation and m ndng 
toi ma re ese make us conscious of great mer : 
ter mng messages, others lead to exaggeray ent probl es 
fror Preting them, Transient conditions present a Ae dat 
4 Brad manent ones (e.g. total blindness) 22 pearing) 


lally increasing grip (e.g. failures in S8 
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These in turn differ from on 
defect being able to call on 
memory, a factor which 
have never known the us 


e another, the person with a pow 
Past experiences stored in long-te im 
sets his problems apart from those w. 
of some channel of communication. 


Ignorance of the communicating medium 

. : are 
We find a fourth type of distraction where two people 
prevented fri 


medium with „which both are familiar. This occurs primarily 


y degrees of ignorance in gina 
the student listening to a lecturer in another tongue, the aut 


in, i i on 
: attling to discuss a topic of comm 
interest, 


A : A a 
The parties to any of these distractor situations may or may 
not be of the 5 


$ kee 
, ame intellectual level or possess the same bac 
ground information, 


“su faeanits 
ton. Whether they are or not is soak: 
the factor that binds the situations under the same standar 
unrelated to message content or mental ability. 


18 The unstated assumption 


Local Government, 
ill Hansard reported 
“honestly wicked” 


Sir Keith Joseph, Minister of Housing and 
pointed out that in an earlier debate on the B: 
him as saying that any Housing Minister was 
while a shortage remained. 
‘What he actually said was: “Any Housing Minister is on a 
sticky wicket while a shortage remains.” 
Daily Telegraph, 14 April 1964 
The commonest source of everyday misunderstanding origi- 
hates in the speaker or writer making an assumption which he 


thinks it unnecessary to render explicit. The assumption may con- 
hrase, the information 


cern the meaning of a single word or pl 

Implicit in a proposition, or acquaintance with a whole area of 
discussion, This barrier is essentially of a cognitive character, that 
1S to say, failure is due to ignorance or lack of information on the 
Teceiver’s part, not in his predisposition to interpret what is said 
in terms of his own mental sets—failures of the latter sort spring 


tom more complex sources. 

Cross-purpose talking may develop over the use of proper 
names, A lot of information can be dissipated before it dawns 
On either party that the speaker's Fred or Jones is someone other 
than the listener’s. The fault usually lies with the speaker, who 
assumes that a name which has unique application in his repertory 

as the same restricted use in the recipient’s. 

Ambiguities over single words or phrases can occur at many 
evels of sophistication. One of the crudest derives from the 
Mishearing of formalized utterances (‘Three chairs for the Head- 
master’, ‘Our father Richard in heaven’). The assumption here 
ls that repetition makes explanation superfluous. The solecisms 
of travellers are traceable sometimes to a misreading of the 
ictionary, at others to confusion between similar Bari 
Words. (Je désire deux matelots: English lady ordering twin be 2 

Subtler and less easily detectable are peripheral variations in the 
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; € 
connotations of general terms. Here the ge tae ips Fr 
variations are seldom gross enough to force the ape signify 
agreement into the open. The use of the same yar cht i dhe 
approximately the same things engenders a false R Pea i 
objectivity of statements and opinions. Recognition conha 
one of the main factors leading to the birth of deductive r AR 
in the time of Socrates and Plato. This recognition led to a mi: 


speaker projects awar 


E f : aes ing o 
cipient whose viewpoint may be quite different, Something 
the sort appears to have led to the char 


- it may appear that the remedy lies in 
his own hands; he should say 


c » ‘Before we go any further, there is 
something I’m not clear about.’ Obvious though such a course 
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can be put right through a reinforcement of attention. Sometimes 
this works out satisfactorily, and we are made thankful we did 
not draw comment on ourselves needlessly. There is at other times 
the fear that interruption will disturb the social context, that the 
man who appears to be commanding an audience will be deflected 
from his purpose, the sole outcome of the questioner’s enterprise 
being to disrupt an agreeable occasion. More serious than either 
of these difficulties is that of ascertaining what the source of one’s 
perplexity is and so of deciding what question to ask. This dilemma 
is met when the speaker is using familiar terms, but in spite of 
this his argument is felt to be taking an oblique course. It is as 
though the listener is unable to orient himself, as if there has been 
a transposition of objects in a well-known scene. When such a 
Situation is analysed, it is often found that there has been some 
adjustment of the main reference points and that information about 
this is missing. Fifteen years ago the writer when visiting India 
was told of the difficulty the authorities were experiencing in 
adopting Hindi as the official language. The decision to make this 


Proportion of the population, wher 
based on Hindi, Urdu and Eng 
that its adoption would have presente ater 
he visited India again and was surprised to be told that Hindi 
Was now in general use. What no 
tacit agreement had been reached to su 
for ‘Hindustani’. d 

Jead to confusion 


that a campaign in the Da 
Kitchener believed that it had been rejected. The outcon ; 
misunderstanding was a half-baked adventure which did untol 
harm to the Allied cause. 

_ The educational world is an arena in which the unstated assump 
tion can play havoc through ineffective presentation, aise 
of instruction, or the broken attendance of individual pupils. The 
oundation of many life-long obstacles to the grasp of different 


school subjects has undoubtedly been laid through early failure 
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to come to terms with some basic definition or explanation. It 1s 
to be hoped that current methods, particularly in reading, writing 
and computation, will in future do much to avoid the formation 
of indestructible resistances. The linear programme with its pain- 
less progressions is one of several techniques devised to this end. . 
In everyday intercourse a great deal depends on the communi- 
cator’s perceptiveness. Inability to gauge the other person’s state 
of information may spring from several causes. The speaker 
may forget that the terms he finds it natural to use have been 
acquired as the result of long training and study; he may fear 
to bore his hearer with what is mistakenly felt to be obvious; OF 
he may try to say too much and perhaps be too lazy to bother 
with preliminary explanations. A subtler fault arises from diffi- 
culty in assessing the amount of redundant statement needed. To 
assess this accurately calls for awareness of the recipient’s stock 0 
associations; some speakers lack this type of perceptiveness almost 
completely, while the sensitive talker is continuously alert to the 
effects his words are producing—it is as though he receives un- 
spoken messages from his audience which convert what is 


Pally a one-way communication into a kind of two-way 
w. 


The inexperienced writer is at times guilty of withholding 


vital information from his reader. Those producing their first 
scientific papers frequently make the mistake of assuming that 
what is obvious to them (e.g. the purpose of their research) must 
be self evident. They th refore wade into complexities of deta 


tained comparatively rarely; 
Is can be of great practica 
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value. One reason for this lics in the plasticity of human behaviour, 
which implies that behavioural prediction is usually set within 
comparatively wide limits rather than at a single point. The 
physical scientist, reasoning from his own experience in the 
laboratory, may interpret this tolerance as vague and woolly, 
and perhaps make the inference that it is the outcome of a sloppy 
experimental technique. Most psychologists would argue that it 
requires scrupulous technique to attain a barely perceptible level 
of significant prediction. 

It would be easy to multiply instances of the confusions attri- 
butable to the unstated assumption. Here are two to which 
attention was drawn in the same recent television programme: 


(a) European music is customarily developed along a single 
thythmical line, so that the European listener assumes that all 
hythmical. As long as he makes this 


music is likely to be uni-r 
assumption he will get little satisfaction from most African music, 
which frequently deploys four or five rhythms simultaneously. 


(b) A painting traditionally presents a theme (not necessarily in 
representative terms) realized objectively in a two-dimensional 
composition. Some contemporary painting does not set out with 
this intention; it is rather an exploration in paint, a commentary 
on a process undergone by the artist, and attempts to assess it in 
the accepted terms are likely to be unavailing. Whether it is 
possible to communicate this kind of an exploration and whether 
artists with these intentions are interested in making communica- 


tions are separate matters. 


Finally we must not assume that the sole purpose of communi- 


cation is to ensure full understanding by every hearer. Such an 
ideal would entail the banishment of wit and vivacity from 
human discourse and the anaesthetization of keener intellects by 
laborious explanation. In these matters the speaker must at times 
take calculated risks; sometimes his remarks will 

ground and he will have lost the gamble. Le 


19 Incompatibility of schemas 


Tue three sources of communication failure so far dimes 
are easy to grasp at the level of daily occurrence. No eae besa 
dispute that there are limits to the speed with ne oiii 
being can accept information, that his reception is inte E da 
by external and internal distractors, or that it can be be are 
to have to pick up the threads of a narrative or nee = ane 
are uncertain of its point of departure. Behind each o “she 
broad observations lies a host of problems that only the oh E 
investigator is likely to recognize, but the phenomena themselv 
are familiar to everyone capable of rudimentary reflection. re 
The next obstacle is of a less obvious kind. It is not on the a 
ofit clear why the same information should mean widely a 
things to different people, and while disputes, often of the hien : 
kind, are known to occur over such things, it is usually felt sale 
little patience and tolerance should enable us to avoid them: 


3 = 7 : 3 S ee 
This is an over-simplification which fails to take account of thr 
fundamental issues, The first 
information entails fa i 


eer o 
problems of communication, but t 
discuss it with an hope o 


£ making headway it will be necessary 
to start with a few words about the others. 


3 et ee pat yf 
hout Interpretation’ is implicit in A 
represents a transaction between tl 
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(and crudest) behaviourists. Few if any contemporary psycholo- 
gists would give it unqualified acceptance, though that is no proof 
that it may not exert an unacknowledged influence on their 
thinking. Many of the earliest findings of experimental psy- 
chology (Weber’s Law, for example) made nonsense of the 
passivity hypothesis, but it was left to the gestaltists to throw 
down the gauntlet. No one could observe a phenomenon, where 
the successive flashing of separated points of light gives rise to 
an illusion of movement between them, and maintain the existence 
of perfect correlation between the elements of stimulus and 
response. From the point of view of communication, the essential 
feature is that the human being is selective in his responses, that 
he is seldom aware of his sclectiveness, and that in consequence 
his day-to-day experiences give him an unduly simple account 
of his relationship to the external world. However often he is 
told that his nervous system is to be regarded as a network of 
related media linking him with his environment, he cannot rid 
himself of the illusion that he experiences the environment 


directly, ‘as it really is’. 

If human beings recorded their surroundings mechanically, 
their perceptions would be independent of maturation or learning 
and so of long-term memory. They might perhaps store past 

ssions would not be influenced 


impressions, but their present impre 
y the contents of that store. There is, however, compelling 


evidence of a dynamic element in perception and the more com- 
plex forms of mental activity, however much inertia and habit 
are apt to obscure it. Thus we are bound to ask how new informa- 
tion becomes related to old, and how past experience predisposes 
an organism to behave in certain ways rather than in others. 
What is actually known about the factors that establish continuity 
in the individual’s experience? In some ways little enough, but 
experiment has put it beyond doubt that such continuity exists 
and conceptual thought has gone some way to ordering our no- 
tions about what happens. Our first need is to find a label for those 


sets and attitudes that affect our reception of new information; 
hema. This is a descriptive rather 


the term most likely to assist is sch i I 
than an operational concept, an in adopting it as an aid in the 
Present context we may find ourselves extending its application 
even further than many of its users have done. $ 
The history of the word schema is well known to psychologists 


G 
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d 
and can be touched on very briefly. It was used first a pa 
was adopted by Head in 1920 ‘to explain how ee qo ie 
ture of a part of the body are recognized . From t : ice 
veloped the notion of the body-image as a state o ay po 
intermediate between the body and the environment it F pr 
It is essential for the concept to be understood Ayna 
body, especially in a growing creature, is not a static era oie 
its image, if it is to serve its purpose effectively, must re tized 
expansions and shrinkages, Bartlett twelve years later aa ee 
this psycho-physiological concept so as to cover ay niil 
organization of past reactions or of past experiences pa ea 
always be supposed to be Operating in any well-adapted o = ae 
response’. Twenty years ago Oldfield and Zangwill (3 1) oS d's 
the history of the concept in a series of articles entitled Saa 
concept of the schema and its application in contemporary R 
psychology’. About the same time Wolters in a paper, ee 
biological aspects of thinking’, stressed that schematic orga 


tions are essentially ‘living and flexible’. 
More recentl 


: istics. 
by enumerating five charac 
earning; if it were not, it wo 


) » he would be endlessly damag- 
ing himself, Secondly, the schema 


supply us with an inner working Haan 
world. Thirdly, each schema must be thought of as possessing 1 
own life and energy, and o i 


£ reaching out and influencing ot A 
schemas, Fourthly, the schemas in one man’s mind will be relate 
in some kind of hierarchy, 


of proto-schema, Finally, ‘th 


BARRIERS TO HUMAN COMMUNICATION 99 


and movement, schemas of shape and pattern, of space and time; 
value schemas, location schemas, schemas representing scientific 
and cultural ways of thinking. Thus ‘what we call the “mind” of 
the individual is a schematic adjustive system. It consists of eco- 
nomical abstractions from experience made partly by the indivi- 
dual and partly by the race, which work together in a more or 
less systematic fashion to enable the individual to make that ever- 


necessary series of adjustments which we call “living”. 
The schema also plays an essential role in Piaget’s account of 


intellectual development. The nature of this role has been des- 
cribed by Lovell (69): 

‘The process of adapting to the environment and organizing ex- 
perience results in experiences of physical or mental actions which 
have definite structure, called schemas, which in turn become the 
tools for handling further encounters with the environment. It is 
in the growth of these intellectual structures that Piaget has been 
Parcul interested . . . Once new experience is assimilated, the 


child’s schemas are more complex, and, because of this, more com- 
plex accommodations are possible. Moreover, in Piaget’s view, 
anged even in the absence 


the child’s schemas do not remain unch: 

of environmental stimulation, for meanings are constantly reor- 

ganized, and linked with other meanings.’ 

So far the schema has been considered primarily in cognitive 
terms, We make systematic selections from recurrent experience 
which offer us a way of looking at and dealing with the world. 
Some of these have a collective, others an individual source. It 
is to be expected that individuals will tend to share the first and 
to differ in regard to the second. But abstractions are not made 
only in cognitive matters; they occur also in the affective field 
and it seems justifiable, at least for our present purpose, tO apply 
the word schema in this direction also. Human beings make 
abstractions from their experience not merely in terms of the 
qualities of external objects but also of their feelings and reactions. 
Their tendency to do this has been studied by many workers with 
an interest in personality traits and types, and on the face of it 
many of these classifications share the characteristics of the 
schema, Thus it is the aim of projective tests to study the basis of 
affective selectivity as revealed through the responses of different 
individuals to emotionally ambiguous material. Jung, Kretschmer, 
Murray, Allport and a host of other investigators have been 
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eera 
concerned to lay bare the main dimensions of raeme ee 
have shown that the same data elicit from one su Jee ae E 
ofa bias to achievement, from a second to S Saket ity auro 
to sociability. It seems, then, that if we are to get a fu P ie de 
an individual’s outlook and so of the communicati those ie 
likely to make and the interpretations he will put ee ewalvé 
receives, we must take into account all the schemas he a o 
in both the cognitive and affective domains. In brie HEN 
approach life with varying expectations and reaction P meng 
which lead them to build contrasted pictures of the envi e 
and to interpret phenomena accordingly. These influences op 


ani 
at every level, biochemical, neural, perceptual, conceptual 
attitudinal, 


D representative schemas. The function of the body- 
image is to hel j 


matters as height and size. Hence ie 
individual’s interpretation of tall and short will be influenced by 
self-perception, In other words, his interpretation of terms like 
big and little, fat and thin, o 


and young are likely to be subject- 
ively coloured. It is true that h 


objective definitions: eg. whate 
will know that men i z 
over seventy old. We may expect, then, that the applications oi 
general terms of this sort will be affected by two norms, a persona. 
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i is taller than me is tall—and an impersonal one— 
kn cage man is so high. This warns us that we must expect 
Oe interpretations of many terms that at first sight appear 
oe an exclusively objective reference. 
bili an tebe to present the chief types of incompati- 
ae will be of interest to look at the ways in which schemas 
an be consciously planted and cultivated. So far we have spoken 
of them as more or less spontaneous reactions to the environment, 
oe the subject in no initial choice. There are, however, 
oe ons where the human being deliberately sets up a schema 
d rve a specific purpose. The three examples we shall give are 
rawn from the worlds of music, science and education. 
7 ee of the most firmly established styles of musical composition 
the theme and variations. In this the composer selects or invents 
a theme with the intention of developing a series of pieces in 


cach of which the opening statement can be recognized. The 
point in common between the schema and the musical theme is 
inator to a wide range of 


that each supplies a common denomin 
particular happenings. It will perhaps throw light on the properties 
of a good schema if we consider what a musician regards as 
essential to a suitable theme. Stanford (94) in Musical Composition 


names three important attributes: the theme must contain 
oss material to vary; it must possess at least one striking 
eature; and it must be simple. Of the first essential he says, 

al is a self-evident necessity. 


Abundance of suggestive materi 
n the phrases, the writer will run 


If there is not enough contrast i 

dry of ideas for the variations. But they should be only sugges- 
tions, which the variations may be left to elaborate.’ When he 
speaks of a striking feature, he is thinking of such things as dynamic 
contrast and an unusual rhythm, and by simplicity he is pointing 
at a basic and easily recognized unity. It can be argued that these 
three attributes, divested of their musical trappings, qualify all 
general concepts. In other words, a concept’s survival value de- 
pends on its unity, its specificity and its capacity to be invested 


in a wide variety of particular occasions. Of these the last attribute 
is the most important—for music and for psychology. The ability 
seeds of develop- 


to discriminate themes and ideas containing the c 
ment from those that are self-contained is among the most highly 
valued in all cultural activity- ae 

mena, the scientist starts 


When investigating any set of pheno 


I02 THE PSYCHOLOGY OF HUMAN COMMUNICATION 


by seeking for a working model which appears aa E ee 
taining them. He says in effect, ‘Things appear to work in E 
way’ and, having satisfied himself that his explanation contains n 
obvious weakness, he converts it into the question, Do things is 
fact work like this?’ If the hypothesis is verified by ee : 
is likely to press forward with a further question, ‘Is my mo F 
specific to this sct of happenings, or can it be extended to Eor 
other sets? The more comprehensive the model is found to A 
the more basic the research; the highest achievements of scientific 
insight lic in the formulation of models that explain many sets ei 
apparently dissimilar circumstances. Rather as a fertile music 
theme lends itself to innumerable developments without losing 
its identity, a fertile scientific model is found to have applications 
that were not specified in its initial formulation. 


material. It is a t 
successful in this 


ol subjects in isolati f ne another 
appear unlikely to do this J solation from o; 


, the purpose being to deter- 
each type of schema that favour an 
nts to an attempt to place one type © 
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schema on an operational footing. If we can predict, as Skemp 
has attempted to do (93), that children taught by approach A 
will learn and retain material more effectively than those taught 
by approach B, we are on the way to converting the schema 
from a descriptive to an experimental concept. One obvious 
instance of this lies in the Pitman alphabet, by which the young 
children of at least 1,500 schools are today being taught to read. 
If the claims of its originators are substantiated (or even perhaps 
if they are not), our knowledge of practical learning theory will 


have been enhanced. 


een leading up to is that objects and events ` 
h the medium of schemas and that people 
with radically different schemas will assimilate and interpret data 
in different ways. Their descriptions of the same data will at times 
vary to the point of being unrecognizable. We have seen that 
there are schemas of such generality that in a sense everyone may 
be said to share them, and also that there are schemas of a specific 
kind, We must now consider first how schemas of the general 
sort can give rise to discrepant information and then how accounts 
of the same objects can vary through the adoption of incompatible 


schemas. 


The body-image is a sch 


The point we have b 
are experienced throug 


ema of a general sort in the sense that 


everybody develops one, specific in that no two body schemas 
will be identical. Apart from lack of identity, the development 
of such schemas is likely to vary in other ways, e.g. one man $ will 
reflect the position of his limbs more accurately than another's, 
the man who uses his hands in a skilled way will acquire high 
sensitivity in respect of them, while one who lacks specific skills 
may be expected to have an image lacking in localized specializa- 
tion. High-diving instructors say that champions of this art 
possess instantaneous awareness of the position of every limb; 
this knowledge prompts all manner of minor corrections 1n 
fractional time and so leads to perfection of style. Doubtless, a 
similar sort of awareness characterizes psychomotor skill of every 

ind; whether its medium is visual or kinaesthetic imagery 18 
not fully known, though one would expect the latter to play at 
least a major part. The late Matthias Alexander ascribed many of 
civilized ‘man’s ailments to faulty posture induced through 
defective body-imagery ; indced the goal of his teaching might 
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be described as re-education in this field of self-perception. Faults 
of this type seem likely to result from inaccurate or unduly 
delayed feedback of information, shortcomings that can mar the 
transmission of any physiological data. It may be that a similar 
inertia hampers the effectiveness of the more psychological kind 
of message; most people would probably admit a tendency to 


brush aside new data which called for amendment to existing 
ideas. 


lt would, however, be mistaken to ass 
rivalries are of this sort. Even in 
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by interjecting small-group schemas (family, school, club) and 
large-group schemas (nation, sex, age-group). The totality of 
schemas making up the individual’s psychic armoury will be 
drawn from all these sources. 

There is one question that is unlikely to be fully answered for 
a long time to come. This concerns the origin of schemas, why 
some schemas come to be developed rather than others. Where 
they are consciously evolved, subjected to empirical trials and 
the best selected for future use, no problem arises, but it is not 
always easy to see that those adopted less deliberately have sur- 
vived a similar testing. To what extent are those adopted by the 
individual dependent on neurological, biochemical, endocrino- 
logical or psychological factors? How far are they fostered by his 
early environment, and how far are they a reaction against it? 
How far are they the result of conditioning, how far of heredity? 
How permanent are they, how easily destroyed? Similarly with 
the schemas of large groups. It was said earlier that cach language 
has evolved through its own selection of phonemes which became 
organized into its particular sound system. Also, that a language 
elaborates its own syntactical structure, the contrast between the 
structures of any two languages exerting an effect on the com- 
munications each can make, so that it is sometimes impossible to 
translate adequately from one tongue to another. When we 
encounter this, we are apt to speak, say, of characteristically 
French and English modes of expression. But a phrase like this 
begs many important questions. wer" 

In spite of all that remains unsolved in this complex area, one 
or two positive statements can be made. We can see, for ie: 
why schemas are a necessity for thinking and communicating, an 
we can sce at least two reasons why they should vary from person 
to person. Without schemas there would be no continuity or 


development in individual experience and no possibility of 
communication between one human being and another. Lin 
would be a moment-to-moment affair; there would b =A se 
groups, merely aggregations of psychopathic ee ee ae 
dominated by the impressions of the moment. Variation 1 = 
development of schemas can be expected first pcan it is 
function of many of them to relate the india oa s E 
ment, secondly because his capacity for hen g 7 Er aa 
so small compared to the amount that assails him; this fo 
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devise principles of selection, and there is no obvious reason 
T all ee = should adopt identical principles. Men an 
known both by observation and experiment to differ in respe 
of abilities, modes of imagery, types of reaction, piyaa 
tastes, personality, appearance and strength of need, and it Is to ¢ 
expected that these variations should be related to their ways o 
interpreting the outside world. Jati 
A problem of particular interest concerns the values and a : 
tudes of different generations, The organic changes that E 
throughout life predispose us to think that young and old wa 
view many things differently. Such differences may be we 
gerated or underestimated, but nobody has thought it sensil £ 
to suggest that they do not exist. What is hard is to derenn. 
how far these perennial shiftings are overlaid by changes in F ; 
climate of opinion. This theme should prove a challenge to a 
social psychologist; indeed, at least one research bearing on 1 
as been conducted in this country. This was Kelvin’s (61) 
attempt to find out through the readers of New Society the views 
of different age-groups on the 
great nation in the past and th 
greatness in the future. Admitte 
it was drawn mainly from read 
lead to any obvious uniformi 
ested by the tables was tha 
is between 1923 and 1943) 
the main areas (defence, i 
whereas the under 20s and 


among the generations 
of our recent history. 


20 Influence of unconscious and partly 
conscious mechanisms 


‘Fear is an affect of great potency in determining what the indivi- 
dual will perceive, think and do. Fear is the most constricting of 
all the affects. It can result in perceiving what is characterized as 
“tunnel vision”, where the victim becomes functionally blind to 


a large proportion of the potential perceptual field, It can produce 
id in form. It brings 


thinking that is slow, narrow in scope, and ri 
about a tensing and tightening of muscles and other motor appar- 
atuses, and in terror a “frozen”, immobile body. Fear greatly re- 


duces behavioural alternatives.’ 
Carroll E. Izard and Silvan S. Tomkins (57) 


wn world of perception; 


It is not only fear that creates its © 3 
each of the main affects, 


similar statements could be written of 
whether positive or negative. The chief mechanisms responsible 
for these selections and distortions are the same at least for the 
negative affects. Freud, one of the earliest expositors in this field, 
laid particular emphasis on the concepts of projection, repression 
and identification, and, while Freudian theory is accepted less 
uncritically than thirty years ago, there are few who would be 
ready to jettison these terms completely. 

Projection is said to occur when the subject interprets the 
behaviour of another in terms of his own unconscious needs an 
impulses; it is the function of the projective test to lay bare the 
direction of these needs. It is claimed that the material used in 
such tests evokes one pattern of response from some people and 
different patterns from others, and that these patterns are con- 

and personality of the individual 


sistently related to the outlook s > 
respondent. If this is true, it illustrates in a concise way that the 
ant his interpretation in 


recipient of information is prone to slant : ; 
accordance with his desires and fears; in brief, that interpretation 
107 
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plays a Ar bigger role in the receipt of information than is usually 
recognized.* F 
ldenäfication is closely related to projection; when we project 
our motives on to another’s behaviour, we identify that person 
with ourself. There are, however, occasions when it is enora 
to stress the identification element, e.g. Jf a person sides ve a 
mently with a character in a play or a novel, he is said to be identi 
fied with that character or his situation. When the same thing 
occurs in real life, itis probable that the subject will reject informa: 
tion inconsistent with the case to which he feels committed. i 
Repression can lead to the full rejection of unwelcome acer 
tion. The subject will behave as if he has not seen or heard materi 
too painful to admit to consciousness or incompatible with He 
strongly held belief. These mechanisms operate at the leve 
everyday normality, as when fears or expectations lead us a 
make false inferences about matters in which we feel involved. a 
a deeper and more systematic level they distort the outlook e t = 
mentally disturbed, notably in paranoia, where all roads lead t 
persecution, and in melancholia with its burdens of guilt. 
It would, however, be shallow to ascribe all difficulty in 
making contact with the mentally ill 
attempts at communication. There are times when the experiences 
of the sick person lead him to speak with a clarity and simplicity 


centration and cando 
quately, and failure to d 
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far to defining its climate of opinion. The formation of this 
climate supplies a theme of great intricacy, as does the manner 
in which it changes and the way these changes communicate 
themselves. The theme assumes particular complexity in a liberal 
society intolerant of past taboos and the open suppression of 
opinion. While it is a great thing to have outgrown ruthless 
persecution, it is dangerous to assume that in doing so all the 
Problems of free expression have been solved. Rack and stake 
are not the only instruments that can control opinion (not that 
they were always successful); the smear and the slant can be 
equally telling and are harder to detect. Whereas the taboos of 
former times operated through overt veto, those of today assert 
themselves through suggestion and hidden persuasion. 

This last phrase has been popularized by the American publicist, 
Vance Packard (84), in quite another context. Packard has been 
concerned at the exploitation of motivational research in the 
formation and control of purchaser attitudes. These activities 
began innocuously enough in the commercial field. Where 
several lines ofa product are virtually indistinguishable in content, 


the manufacturer is advised how to outstrip his rivals in the pre- 
peals most success- 


sentation of his own line. The firm which ap t S 
fully through the creation of a flattering consumer-image 1s 
ikely to reach a corresponding reward in profits. In addition, 
the needs of America’s expanding economy have set the pace for 
continual impulse purchasing, the revival of interest in goods 


long considered to be without appeal and of habits that encourage 
oods at ever shorter 


the citizen to renew his buying of staple g 

intervals. It is hard to draw the line between the harmless and the 
offensive, but any responsible psychologist must be alive to the 
dangers of systematic depth probing, whether the object to be 
sold is a toothpaste or a politician. An instrument forged to 


control the sale of merchandise can lend itself to more sinister 


transactions. 

Paranormal cognition still constitutes a vexed area of research. 
Though some deny the existence of evidence for telepathy an 
clairvoyance, others take such phenomena for granted, while 
agreeing that their mechanisms are not understood. From the 
standpoint of communication, such matters raise special difi- 
culties, because—their incidence being sporadic—no observer 
can be convinced by an appeal to direct experience; one man can 
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invite another to share the experiences of sight and hearing, but, 
in the western world at least, extra-sensory phenomena ba 
eluded almost all efforts to bring them under experimenta 
control. Those who claim to have experienced such things “a 
to accept them as private happenings whose existence ih SA 

question; but because their authenticity cannot be verified y 
appeal to any other sense, many questions concerning them 
remain virtually unasked. Scientific education, with its emphasis 
on empirical data and precise observation, has developed a strong 
resistance to phenomena th 


at cannot be accounted for ves 
customary terms. This resistance is justified in so far as a high 


proportion of the accounts of allegedly abnormal events can be 
traced to slovenly thinki g and faulty observation. But there 
are times when the trained scientist is guilty of equally glaring 
defects. Not long ago an able physiologist (not of this country) 
was demonstrating the uses of a decompression chamber and 
peung how the performance of subjects engaged on OR 
tasks suffered almost instantaneous collapse if a sharp change © 
ked if there was any way of resisting 
‘No way at all. The only person who 
has ever done such a thing was a Yogi who continued his arith- 
metic as though nothing had happened,’ Pressed to account for 


4) 3 : 
the Yogi’s apparent immunity, the demonstrator conveyed that 
he neither knew nor cared how j 


erious discussion, 


21 Confused presentation 


e been concerned with sources of 
outright misunderstanding, the situation where the receiver 
ascribes a meaning to a message at variance with that intended 
by the sender. For every occasion of this sort there are probably 
blurred or blunted, 


a dozen where the impact of a message is 
where the receiver cither extracts a confused notion of what he is 


expected to understand or takes an unnecessarily long time to 
reach the core of the message. While the barriers already mentioned 
may contribute to these states, there are other sources whose effects 
are to reduce the efficiency of communication rather than to 
distort it completely. 

We may consider first the losses that occur from different 
ways of presenting the same message. Several investigators 
(Burt (19), Patterson, Poulton (89), Tinker) have made psycho- 
logical studies of typography, examining the effects of such 
variables as length of line, or style and size of type, in terms of 
speed of assimilation and effective retention. While it is not 
possible to generalize from these studies without regard to the 
nature of the reading population or of the material presented, 
statistically significant differences have been found within the 
contexts of the individual experiments. In particular it has been 
noted that while the manifestation ofa single variable (size of type 
or length of line) may make no difference, their simultaneous 
manipulation sometimes does so; in other words, there is inter- 
action between the variables. Poulton’s experiments were con- 
cerned with the reading of technical material by scientists. A 
Passage was set up in four different print conditions, all E ly 
used in scientific journals, i.e. none if presented by itsclt wọ 


be likely to excite adverse comment. Note t Pa 
four conditions stood out as unquestionab y superi 


Point of comprehension. 


THE preceding chapters hav 


iL 
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From a single unvaried message we may turn to modifications 
within the limits of a text whose main elements remain un- 
changed. Conrad (28) has examined this situation in terms of a 
standard Post Office instruction card explaining how to use a 
private telephone network. The item selected for special study 
concerned the manœuvre of transferring a call from outside the 
building to another person inside it without going through a 
operator. Four groups of subjects of approximately equal inte a 
gence received the instruction in the following ways: Group 
received the original printed card; Group B the same instruction, 
but typed more clearly and with wider spacing; Group C were 
presented with the three sentences which specifically referred to 

is one manœuvre (in the original the third sentence e 
separated from the first two by nine lines of print which dea 
with something else); Group D were given a full typed Yai 
of the original, but with the three critical sentences brote 
together under a single heading. The twenty members of eac. 
group were asked to carry out the manœuvre in question on 


the basis of their respective instructions, The numbers executing 
th 


instructions correctly were: 


Group A Printed original 4 
Group B Typed original 7 
Group C Shortened version I5 
GroupD Reworded version 14 


, whose instructions were 
the position of the third critical sentence, 


yntax structure offer another field of explora- 


d a series of experiments 
and negative information. In the 


tion of two dichotomous 


True affirmatives 
False affirmatives 
True negatives 
False negatives 


8-99 seconds 
II-09 seconds 
12°58 seconds 
15°17 seconds 
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These results were confirmed in a second set of experiments from 
which an element termed lack of specificity had been removed. 
In the first study only one pattern of stimuli could have made an 
affirmative true and a negative false, whereas more than one 
pattern could have made an affirmative false and a negative true. 

Further studies, in collaboration with Jones, examined two 
possible reasons for the difference in response latencies to affirma- 
tive and negative statements: a tendency to translate negative 
statements into affirmative form and so introduce additional stages 


in information processing; and a tendency to inhibit response to 
negative statements because of prohibitive connotations associated 
with the word ‘not’. Whatever the mechanisms involved, it 
seems beyond doubt that negative statements elicit a longer 
response time than positive ones, at least where the subject is 
required to assent or dissent from the statements’ truth. Where 
the subject is required to assimilate information without making 
any judgement about its truth, the position is not so clear. Com- 
pare, for example, “5 doesn’t follow 13’—simple assimilation— 
with ‘If 5 doesn’t follow 13, put a tick in the box’—assimilation 
plus assent or dissent. i Aap, 

The practical implications of Wason’s and Jones’ studies for 
the design of documents intended for general consumption have 
been pointed out by Jones in cle with the title 


a New Society article ` 
“Why can’t leaflets be logical?” (58). In the same article she draws 
attention to the difficulty in 


understanding passages in which 
connective words like if, or, but, despite, otherwise, except and 
unless are too freely employed. The reader gets lost because he 
has to remember an increasing number of qualifications, many of 
which are irrelevant to his own C 


ase. The following excerpt 
from the first page of a leaflet on maternity benefits brings these 
points home: 


ʻA marriage which is polygamous 


National Insurance purposes and consequ' l 
; aim for 
cannot be based cathe husband’s insurance. However, a cl 


A be accepted 
maternity grant on the husband’s insurance may pt 


i law whi 
despite the fact that the marriage took place under a : 
allows polygamy, ia a case where a marriage which took place 


outside the United Kingdom has, in fact, been monogamous 


throughout.’ ine ee Merb efits’, 1958) 


cannot be recognized for 
ently in such a case a claim 


H 
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The article suggests that continuous prose is an unsuitable Er 
for communications of this type. Instead, the possibilities o a 
logical tree, a sequence of simple statements beginning vani te 
most general and ending with the most particular, should b 
examined. ‘In principle, any consistent set of rules can be put in 
this form, expressed either as a “visual graph”, resembling a 


family tree, or a series of linked st 


atements.” E 
The last example suggests two themes of relevance to cle: 
presentation. First, diffi 


by the over-use of gra 
straightforward when em 
specially difficult about 


t can, of course, be overdone; the inexpert 
diagrams often fails to resist the temptation 
y too much at a time, 


; l The keynote of nearly al 
successful diagrammatic presentation lies in simplicity of design 

nce OF g detail. A Sequence of logically develope 
charts is invariably preferable to a single monsterpiece, which in 
saying everything conveys nothin. 


further compli, Bas id als 

i P icated by the fact that individu 
are differently attuned to di : enalizers 
verbalizers an erent media. There are visua , 


s cach wit ir bi odes of 
assimilation. Sai y h their biased m 


$ rences in mind, trying as far as possible to 
leave no kind of receiver out of Saag! ¿ 
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The principles of clear presentation are of great importance 
to education. Among the bad teacher's faults may be mentioned 
aulty emphasis, the wrong ordering of material, the inclusion of 
Material that is inessential, a poor choice of words and an unfor- 
tunate delivery. In saying this, we do not imply that the qualities 
of good teaching can all be reduced to a capacity for transmitting 
formation. Great teachers have at times been guilty of these 
angs and have in spite of them fired their students with en- 
thusiasm; but such achievements can hardly be prescribed for. - 
It is not only the mediocre and inadequate who lack the skill 
to communicate. From time to time we hear of men of the highest 
distinction who have been similarly afflicted. It is hard to account 
Or such paradoxes, and the temptation to invoke psychiatric 
pommonplaces in explanation should be resisted. Niels Bohr and 
Sntagu Norman (to mention two eminent non-communicators) 
th Or may not have experienced exceptional psychic tensions. 
or all we know, such tensions (if they existed) may have consti- 
eo a condition of their achievement, and their sae ee : 
Ve turned their possessors into able but commonplace peop e. 
At less exalted BaP much can be done to raise the quality of 
Mstruction by eliminating the faults noted, just as the value o 
taätbooks can be enhanced by improving the logic of their struc- 
e, 


22 Absence of communication channels 


Many failures in daily communication spring from. the in 
of any means to bring potential senders and receivers into See: . 
This barrier is of a different order from those we have so fat 


discussed and Pp concerns the psychologist in a tangential sort of 


or example, be fn a position to point out that 
facilities for communication are more apparent than real, or that 
i 


effect merely of setting up new faci ties may be to overload 
some elements in the organization, 


at is in effect a one-way communication system can at times 
masquerade as something mor 
< 


€ reciprocal, e.g. the lecturer’s 
y questions?’ the commanding officer’s ‘Any complaints? 
Even if the i i i 


that A (whether ministry, di 
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as to take account of information that clearly demands attention 
from somebody. i ; 

_ Ina society where the need for information of all sorts is taken 
pod iert i there is a danger that facilities may be set up too 
will Conia te ae that Retlinies thar have served their turn 
the retention of formis which call = OERS Be ren om a ban 

om 

The last chapter considered the need for designing leaflets in 
a way the public can readily understand. The same arguments 
apply with equal force to the preparation of many forms and 
returns. The difficulty of designing a form in such a way that 
those who complete it supply information meaningful to the 
recipient is much greater than is generally appreciated. 

As organizations grow more complex and the handling of 
affairs affecting the individual more impersonal, it is to be ex- 
ae ory individual will at times develop anxiety about the 
wend t F information that concerns him, or may even begin to 
oe > his case has become confused with another’s. This 

sce car should be borne in mind by those who communicate 
eom: y with members of the public. ‘The importance of this is 
ES ming to be recognized in the Civil Service, whose style of 

©rrespondence has undergone great change in recent years; it is 
relevant also to many of the professions, to say nothing of com- 
mercial and business houses. 


23 Instances of failure described and 
discussed 


Tuts chapter considers a selection of situations, each of which 
entails some measure of communication failure. The descriptions 
are brief and non-technical; some of them can bear more than 
one interpretation and none could be diagnosed fully without 


further information. The situations are drawn from a wide human 


context, and the reader may care to make his own analysis of the 
probabl 


c sources of failure before he looks at the short discussions 
on the ensuing pages, 


Case 1 


A clerk finds persistent difficulty in achieving the standards of 
speed and accuracy set by his colleagues. 


Case 2 


Two able bridge-players who have not previously played together 
teach an inappropriate contract of seven diamonds, 


Case 3 

A teacher, with a reputation for thorough knowledge of his 
subject, is unable to impart it to his pupils, 

Case 4 


A father and son are at odds. Each says that the other refuses to 
consider his point of view. 
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Case 5 


Two art students come to blows over the merits of contemporary 
and traditional art. 


Case 6 


A behaviourist and a gestaltist cannot agree about the nature of 
perception. 


Case 7 


A writer is obsessed with ideas he finds great difficulty in com- 
municating. 


Case 8 


i is screen. 
A radar operator observes a large number ee ace an 
He takes no action thinking, ‘No one told me tl Ib y bardment 
exercise’. A few minutes later an intense aerial bom 


begins, 


Case 9 


The managers of a firm are concerned about nean, and 
low morale and feel that an investigation is calle ; 


Case 10 
integrity are recognized 


A political leader whose candour and P i a 


y all, and whose intelligence and pope 
question, fails to make an impact on television. 


Case 1—The clerk 


ility which prevents 

The simplest explanation is a low pale Le Pen: foe in 
H p n . 

the clerk from processing information itation of the receiver’s 


other words, the barrier lies in the I a Said howeverabe 
Capacity. In diagnosing an actual instance a ede aes 
important not to leap straight to this or any 
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We have not been told if the clerk is 20 or 70, male or female 
healthy or sickly, outgoing or sullen. The same result coul 
be produced or at least accentuated by some physical handich 
(e.g. bad sight), ora personality problem such as general em 
disturbance, exaggerated perfectionism, or acute lack of confi- 
dence. 

In a task where each man works on his own, standards of accept- 
ability do not constitute an absolute, as they may do with an 
operator who forms: an integral part of a finely adjusted com- 
munication system. In the latter case, a slow or inaccurate worker 
may disrupt the efficiency of the whole system; in the former, he 
may be better than none and yet be unpopular with colleagues 
whose load is increased through his shortcomings. In practice 
there is usually a considerable range in the efficiency and pro- 
ductiveness among those found adequate or better than adequate. 


Case 2—The bridge-players 


All games depend upon the acceptance of rules by the players. 
These rules may vary at different times and places, but for a 
given game each player must be aware of the set holding for that 
occasion. The observation of rules is the responsibility of an 
umpire, who should draw the attention of players to any possible 
source of confusion before the game starts, 


In bridge, in addition to tules, there are bidding conventions 
which each pair is free to choose, provided that the partners make 
their choice known before a rubber begins. In practice, players 
xplicit and a situation may arise 
make provision and for which no 
Onventional bid may, however, be 
may refer to more than one system. 


BARRIERS TO HUMAN COMMUNICATION I2I 


Case 3—The teacher 


Two distinct lines of explanation come to mind here. First, 
everything to do with the lecturing situation may disturb this 
teacher’s equilibrium. He dreads the limelight of the platform, 
fears to excite ridicule, is inaudible and incoherent, imputes 
hostility to his audience, and shrinks from displaying his mer- 
chandise before it. These factors make him unable to communicate 
not merely with his hearers but even with himself; in such an 
environment he cannot organize or express what he has to say. 
This is a failure of expression resulting from a combination of 
social influences to which the personality is unable to adjust; 
the same man in the quiet of his study would have no difficulty 
in setting out his material. A failure of this type cannot be traced 
to any of the defects we have been discussing, though it may 
embody nearly all of them. The root of the trouble lies in social 
adaptation, not in the mechanics of communication. 

The second explanation might be that the teacher’s presenta- 
tion, though lucid and polished, fails to get across to his pupils 
to whom he has ascribed a background of knowledge which 
they lack. To an audience in possession of the necessary informa- 
tion his lecture might be masterly; to one without it, his sentences 
arouse at best an impotent admiration. It may be that he projects 
his own state of knowledge to his hearers and that he is in effect 
talking to himself rather than them. Or he may engender an 
emotional atmosphere which is dissipated the moment he finishes. 
A listener might then say, ‘I thought I understood while he was 
talking, but I can’t remember anything he said,’ This is an instance 
of the unstated assumption on a grand scale. 


Case 4—Father and son 


There are factors that may at any time strain relations between 
the members of different generations. The older man may resent 
the younger’s vigour, his speed of repartee, his stores of recently 
acquired knowledge; the younger is sometimes jealous of the 
other’s poise, authority and possessions. These are not direct 
causes of communication failure, but they supply a soil where it 
can readily develop. The direct cause is likely to be schema 
incompatibility, perhaps at the intellectual level as a result of 
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different educational systems, almost certainly at the level of 
attitude and valuation. The older man’s outlook may be based 
on values that commanded acceptance thirty years earlier; to his 


son they appear pompous fictions unvalidated by the facts of 
iving. 


Case 5—The art students 


The controversies that have raged over ‘modern’ art since 1900 
were based originally on two misunderstandings, namely that 
the artist’s job was to represent nature and that he aimed to create 
‘beauty’. Both these aims have been strenuously repudiated by 
numerous painters and sculptors, but their denials have not brought 
the enlightenment the exposure of an unstated assumption usually 
does. How is this to be accounted for? As long as the representa- 
tional tradition lasted, natural objects supplied what many took to 
be a criterion of good and bad art. The removal of this reference 
point was like depriving a blind man of his stick. Without 


external reality to refer to, the non-artist found himself dis- 
oriented. Unless he had special 


fall back on the internal proper 

to the artist supply a criterion independent of subject matter. 
When the non-artist talks of 

senting objects in a way that e 

tions. This notion holds no 

express hi 

anxious to stimulate than to soothe, 


will conceive his own as giving exp 
general consciousness. In doing this, his realization of the forces in 
his environment will frequently be interpreted as disintegration 

often amount to a misreading 
vidence of association between 
- Some artists, on the other 
e vision, caring little for the 
of their work as communi- 
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f ee 
cation, except perhaps to themselves and aS ho charice tò be. 
= E S 


t 


similarly attuned. S A sata” Ni Py. 
D|; |ê 
Case 6—Behaviourist and gestaltist as i 


If perception is the basic feature of mental life, it is probable” 
that every psychologist must hold some theory‘about ‘its nature, 
even though the theory may not be made explicit. Conversely, 
if a psychologist’s views about perception are known, it is often 
possible to infer his orientation towards other problems. Per- 
ception, whether conceived statically as a unit or dynamically as a 
process, is the main link between the subject and his environment; 
it is, if we may speak metaphorically, the medium through 
which the external world communicates with the conscious 
organism. ‘ 
Science is often presented as a system for the establishment 
of solid and reliable knowledge; this, no doubt, is its long-term 
objective, but in practice the individual working scientist requires 
to adopt a model, a view of how phenomena are related, before 
€ can exert a grip on the external or internal world, There is no 
one model, no single way of viewing reality, so that the model an 
individual adopts is to some extent the result of choice, the factors 
that decide this choice including subjective as well as objective 
considerations. A model, or at least a paradigm, is a necessity 
for all exploratory thinking and, once adopted, it is likely to 
exert a strengthening hold on the thinker. To discard a paradigm 
that has done years of service and to invent a new one free of the 
old influence demands a power of adjustment few possess. The 
situation is in some ways comparable to that of an artist who 
tenounces the style that has brought him fame to build a new 
reputation in what is virtually a different medium. oa 
Behaviourism and gestalt were both reactions from the atomistic 
introspective outlook which dominated the psychological scene 
in the first years of the century. Gestalt repudiated atomism in 
favour of a holistic approach which held that the act of perception 
Was unmediated by learning; behaviourism repudiated oe 
Spection, arguing that the only study worth pursuing was that o 
objectively observed behaviour. Terms like insight and spontane- 
Ous awareness held no meaning for the behaviourist, who saw 
them as the hallucinations of a neo-introspectionist mythology. 


j 
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Thus the behaviourist’s set predisposes him to see evidence of 
learning, whereas the gestaltist is predisposed to the notion of 
unmediated experience. How deep do these predispositions P 
Are they the product of attitudes acquired carly in life or PE 
cause of the adoption of attitudes that harmonize with early 
assumptions? Whatever the answer, similar oppositions have 
dominated intellectual life throughout the centuries, e.g. Fluxion- 
ism (Heracleitus) v. Permanentism (Parmenides), Nominalism v. 
Realism, Scepticism (Hume) v. A Priorism (Kant), Logical Positiv- 
ism (Carnap) v. Philosophy of Organism (Whitehead). All these 
oppositions have led men of the highest ability to present irrecon- 
cilable accounts of the same phenomena and to achieve almost 
total failure in their efforts to communicate with one another. 
Where holders of Opposing views are genuinely unable to come 


to terms, it seems that the root cause must be traced to what has 
been called incompatibility of schemas. 


Case 7—The writer 


Every apprentice writer has difficulty in fitting words to thoughts; 
this is the problem of the craftsman learning his trade. But some 
who by everyday standards have learned their trade, who have 
established their professional role, continue to experience difficulty 
whenever they put pen to paper. This is the situation of many 
express new ideas and unable to 


€ same game. For art or science 
tasy and the ideas of reason must 
barges on a river. 
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Case 8—The radar operator 


The operator sees the signals and knows that they mean the 
approach of aircraft. His previous experience of such displays 
has been limited to exercises by his own air force simulating an 
enemy attack. He has always been told when these exercises are 
to take place and his instructions are that such notice will always 
be given. In spite of the absence of any notice he decides, with 
catastrophic results, that no action is called for. On the information 
given, we cannot be sure how far his failure is cognitive (inter- 
preting present in terms of past experience) or affective (refusal 
to accept the implications of a correct interpretation). 


Case 9—Firm with poor morale 


The investigation may reveal that part, or even all, of the trouble 
has originated in failure to analyse the total situation, allocate 
precise responsibilities to individuals and lay down channels for 
the conveyance of information. Only in the very smallest groups 
—and not always in those—can information flow automatically 
to the people who should receive it. Organization becomes 
necessary at the point where incoming messages are too many 
for a single man to handle. To plan a division of labour which 
ensures that information reaches the right people without bur- 
dening those it does not concern is one of a management's main 
tasks, Among the chief faults arising from defective communica- 
tion are the taking of incompatible decisions by different people, 
the failure to take decisions or to take them at the right time, 
the frustration of those whose efforts get ignored, distorted or 
Misunderstood, the overloading of individuals with irrelevant 
information, and the demoralization of those whose ability is 
underemployed. 


Case 10—The political leader 


Words like photogenic and telegenic originated in the dis- 
Crepancies found between ordinary visual impressions and the 
Images projected by some people on plate or screen. Such 
discrepancies excite comment because of the assumption that it 
is the purpose of camera, film and television to provide substitutes 
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for visual perception. The discovery that these media create 
images of their own has never been readily accepted; if they 
improve on or detract from the representation of someone we 
know, it is the familiar representation that supplies our criterion 
and the new media that are held to distort. 

The position is different with public figures, who are rarely 
seen directly and whose images are built up through secondary 
media. Here the photogenic, whatever their real-life appearance, 


gain an cnormous advantage, while their less fortunate rivals forgo 
their normal natural qualities. 


The likely reasons for communication failure in these ten cases 
may be summarized as follows: 


Case Probable reason for failure 
1 Clerk Limitation of receiver’s “pacity 
2 Bridge-players Unstated assumption (single) 
3 Teather 


4 Father and son 
5 Art students 


6 Behaviourist and 
gestaltist 
7 Writer 


8 Radar operator 
9 Firm with poor 


morale 
10 Political leader 


a) Lack of social adaptation 

b) Unstated assumption (multiple) 

Schema incompatibility 

Unstated assumptions derived from schema 
incompatibility 

Schema incompatibility 


Original expression calls for reorganization of 
schemas 


Wrong interpretation of message probably 
ue to unconscious resistance 
Lack of communication facilities 


Distortion of image by new medium 


PART THREE 


Communication Problems in 
Complex Activities 


24 Personnel selection 


Turs section is designed to give some idea of the range of com- 
munication issues in real-life situations. The choice of activities 
is arbitrary and the discussions do not pretend to be exhaustive. 
One or two facets of each activity are highlighted, the rest ignored, 
the intention being to provide a panoramic view of the informa- 
tion field. 

The transmission of information plays a major role in all 
complex activities, from the acquisition and exercise of individual 
skill to the administration of international affairs. In the former, 
particularly where the skill entails a large psychomotor element 
(as in nearly all forms of sport), much of the information is 
generated internally, skill being readily acquired by those with 
quick and well-integrated proprioceptive cues. : aa 

Our main concern, however, is with highly organized activities 
in which information passes from person to person as a pre- 
liminary to the making of decisions. How far decisions flow 
automatically from the presentation of relevant information and 
how far they depend upon other factors is a question on which 
thought is still somewhat confused. It seems likely that those who 
avoid taking decisions are often shrinking from the labour of 
assembling the data required to do so, and that when their 
resistance to this has been overcome the decisions can be made 
easily. But it would be rash to assume that all decision-making 
can be reduced to such simple terms. É 

Personnel selection is one of many situations where professional 
advice is sought, and much that is said about it will apply to 
other types of applied research. Its goal, like that of most scientific 
enterprise, is prediction, but the predictions concern the behaviour 
of individuals rather than of classes of people or equipment. 

This is by no means the first attempt to study selection as 
a communication problem. As long ago as 1951 Hick (so) 
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, 
published a paper called “Information theory and intelligence se ’ 
while earlier in that year Sir Cyril Burt (17) had included a hig y 
suggestive section on “The mechanical theory of Sp nen one 
in a long article entitled ‘Test construction and the scaling : 
items’. Among many illuminating comments he argued that ‘the 
aim of the test constructor is to maximize the amount of informa- 
tion finally secured while minimizing the cost of securing it. — 

Selection techniques are concerned to elicit and organize 
information about persons in relation to various job requirements 
and to raise continually the proportion of relevant to irrelevant 
information (called in another context the signal/noise ratio). A 
candidate may be thought of as the source of a variety of signals 
deriving from his looks, dress, voice, gestures, etc. It falls to the 
selector to reduce these to some ordered meaning and to elicit 
further signals in the form of intellectual or social behaviour. 
Thus a good test can be thought of as a kind of funnel through 
which a concentrated stream of relevant information is directed, 
and a well streamlined interview as a means of obtaining meaning- 
ful specimens of social behaviour. l 

The aim of all selection is to predict the candidate’s behaviour 
in some future context: whether he will succeed or fail, and, if 
successful, by how much he will perform beyond the minimum 
requirement. If we apply the information-theory paradigm to 


this situation, we see that it is the candidate who assumes the 
role of input provider, the assess 
corresponds to th 


terms of which the bulk 
ceived, and the systems model, which supplies the pattern for 
communication theory. 

Let us see how the rr paradigm fits old-type and new-type 
testing. In the first, the questions are framed so widely that they 
exert little control over the input. An essay question can not 
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merely lead to answers of varying quality; it can also prompt 
replies along many different lincs, some of which will appeal 
more strongly to one examiner than to another. Hence a given 
input (answer) can occasion a variety of outputs (scores). Part at 
least of the reason for this is that no examiner (channel) can hold 
and compare objectively all possible answers to such a question. 
To solve this dilemma he is almost bound to select some aspect 
of the input for special consideration, whether it be factual infor- 
mation, evidence of reasoning ability, style, imagination or even 
handwriting. Such dissipation of interest is automatically avoided 
in a new-type test, which is designed so that each input (selection 
from a finite number of stated answers) gives rise to a consistent 
output (correct or incorrect answer). k 
It will be clear that where a human being acts as a communica- 
tion channel, the factors that may contaminate input are far 
more complex than those in a mechanical or electronic system. 
In the latter, input may be masked or lost through the intrusion 
of unwanted impulses, but distortion through the selective opera- 
tion of noise is not a normal risk. With a human channel, the 
distortion of input can come about in many ways. Overloading 
can itself be a cause, as when an unskilled interviewer, over- 
whelmed by a candidate’s verbosity, clutches at some irrelevant 
straw to help him sustain his position. A less crude way of dealing 
with excessive load occurs when the dominance of one sense 
modality leads to the discarding of data from another. Distortion 
can, of course, occur when there is no question of overload. 
When an interviewer is unduly impressed by a single aspect of 
behaviour—verbal fluency, say, or the candidate’s interest in 
sailing—it need not be because he is intellectually incapable of 
absorbing fresh evidence, but because some biasing factor has 
taken charge of thesituation. When this happens there isnot merely 
loss of output; the output that emerges (a biased judgement) will 
e a construct fashioned from an arbitrarily chosen fragment of 
input. These types of distortion are more likely to come abou 
when the human being is operating with many degrees o. cae 
dom (as when he is evaluating the performance of a candidate) 
than when he is acting as a link in a closed system (relaying calls 
on a switchboard), though even here it would be rash to assume 
that errors are wholly unrelated to personality factors. ieee 
Our argument suggests that the successes of scientific selection 
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in some future context: whether he will succeed or fail, and, if 
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of unwanted impulses, but distortion through the selective opera- 
tion of noise is not a normal risk. With a human channel, the 
distortion of input can come about in many ways. Overloading 
can itself be a cause, as when an unskilled interviewer, over- 
whelmed by a candidate’s verbosity, clutches at some irrelevant 
straw to help him sustain his position. A less crude way of dealing 
with excessive load occurs when the dominance of one sense 
modality leads to the discarding of data from another. Distortion 
can, of course, occur when there is no question of overload. 
When an interviewer is unduly impressed by a single aspect of 
behaviour—verbal fluency, say, OF the candidate’s interest in 
sailing—it need not be because he is intellectually incapable of 
absorbing fresh evidence, but because some biasing factor has 
taken charge of the situation. When this happens there isnot merely 
loss of output; the output that emerges (a biased judgement) will 
be a construct fashioned from an arbitrarily chosen fragment of 
Input. These types of distortion are more likely to come about 
when the human being is operating with many degrees of frec- 
dom (as when he is evaluating the performance of a candidate) 
than when he is acting as a link in a closed system (relaying calls 
on a switchboard), though even here it would be rash to assume 
that errors are wholly unrelated to personality factors. : 
Our argument suggests that the successes of scientific selection 
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are closely related to the control of input in testing and inter- 
viewing situations. In testing we ensure through our choice of 
questions that the information supplied by the subject relates to 
homogeneous material and that the presentation of his answers 1s 
restricted to a choice among the prescribed alternatives. A trained 
interviewer has learned to distinguish relevant and irrelevant 
information; he has been taught how to elicit what is relevant 
and has been supplied with a clear-cut goal of inquiry. The 
effect of all this is to make far better use of his capacities for 
holding information; because the input he has to deal with is now 
largely controlled, there is more likelihood of the output being 
reliable. 

Control of input is not, of course, an end in itself. If it were, 
any objective test could be used as a predictor for any type of task. 
The mistake of grasping at a yardstick because it is a yardstick is 
a temptation to be strongly resisted, since it is axiomatic that the 
choice of selection instruments rests upon job analysis in the 
beginning and subsequently upon validation study. 


There are still many unsolved problems in selection. One possi- 


bility of advance li 
test works within 
elusive abilities. If 
be faced with the 
psychometrically 
that has been achieved with multi 


m structure; if this is so, the problem 
e an inherent contradiction. Against 


ning that success in arts subjects is more 


dependent on fertili 
thinks an on controlle 


Other sources of weakness lie in the meagre contribution so 
far made by personality as opposed to ability measures. There 
are also unsolved problems in the criterion area. The value of a 
selection instrument can only be established against some external 


COMMUNICATION PROBLEMS IN COMPLEX ACTIVITIES 133 


standard; if these standards are themselves unstable, the demon- 
strable value of selection is correspondingly limited. 

So far selection has been discussed solely from the standpoint 
of the selector. There are also aspects of communication that 
concern the candidate. Though these are of a less technical 
nature, they should not be overlooked on that account. Whatever 
the predictive power of testing procedures, there is an imperson- 
ality about them which the face-to-face interview can do much to 
redress. In other words, the retention of the interview in selection 
should not be judged solely on its assessment value. The inter- 
viewer is regarded as a representative of the organization he 
serves and the appeal of the organization is largely dependent on 
the impression he makes. In particular, it is his responsibility to 
make clear to the candidate the conditions on which he may be 
employed and his prospects within the organization, so far as 
they can be estimated. 


25 Literary criticism 


A RECENT number of The Author, the organ of the Socicty of 
Authors, contains nearly a dozen letters on the subject of review- 
ing, and particularly of the alleged inadequacies of reviews that 
do not carry the names or initials of the reviewers. Whether these 
shortcomings are the result of anonymity or whether they are 
apt to appear equally in signed notices is an open question; the 
fact that stands out is that many authors believe themselves to be 
the victims of critics who have made little or no attempt to come 
to grips with the work they are discussing. One author asserts that 
roughly a third of the reviews of his latest book could have 
been written entirely from the publisher’s blurb, ‘two of them 
doing no more than reproduce the blurb virtually word for 
word’, 

We must not fall into the trap of assuming that the sole purpose 
of a critical column is to record objective comparisons; part © 
the critic’s function is to stimulate and entertain, and the bare 
pronouncement of a considered judgement, however valid, is 
not in itself exciting. Further, the conditions under which many 
reviewers work are known to be arduous (a play or film nearly 
every night, half a dozen books in a weekly column), and it 
would be absurd to ignore such factors. All that is suggested is 
that someone who examines the processes of communication an 
judgement formation may be able to throw an occasional beam 
on the problems of critical expertise, 

There is sufficient common ground between the goals of the 
critics and the personnel sclector to Justify a brief analysis of the 
main points of likeness and divergence. The basic similarity lies 
in the fact that each is required to evaluate individual cases, whether 
people or books, and that the basis of judgement is information 
derived from the case to be judged. To do this, each has to thread 
his way through an informational bombardment where there is 
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a continual need to discriminate relevant from irrelevant, essential 
from inessential. Sharp differences immediately spring to mind: 
the sclector has to predict behaviour in relation to specific tasks, 
the critic to give a general judgement of value; the critic assesses 
what is put before him, the selector has to elicit behaviour; the 
selector seeks to substitute objective measuring instruments for 
personal impressions, the critic is seen as an expert with percep- 
tions refined by interest and practice; the selector expresses his 
findings in near mathematical language, the literary critic presents 
his in the medium he is criticizing; and, as implied above, the 
selector is under no obligation to make his judgements sound 
interesting, while the critic’s functions include the requirement to 
be readable and even provocative. 

Ifa book is regarded as a communication from writer to reader, 
we can see two broad ways in which the reader can go astray in 
evaluating it; he may fail to receive the communication in the 
way the writer intended, or he may receive it correctly and misrate 
its worth. The second of these problems does not directly concern 
us, but the first is a clear communication issue that we should 
attempt to consider. If we take a book we know well and set our 
Own assessment of it against judgements at variance with ours, 
we find two main sources of divergence: we may consider that 
the critic’s view has been distorted because he has attached undue 
Importance to some parts of the book at the expense of other 
Parts, or we may decide that, without being guilty of specific dis- 
tortion, he has assumed the purpose of the writer to be something 
different from what we take it to be. We are not, of course, 
asserting that our own view is the right one; the error may well 

e ours. 

Each of the above deviations can occur in a number of ways 
and at several levels of understanding. Instances of the part-for- 
whole fallacy would include the musical critic who assesses a 
performance of Rhinegold by the steadiness of the horn passages 
in the first twenty bars, the pedant who counts typographical 
errors in an imaginative novel, the dramatic critic who arrives at 
the end of Act I and spends Act IMI in the bar. i 

A sophisticated variant occurs when two reviewers select the 
same aspects ofa work for mention but evaluate them in opposing 
Ways. The following notices of a novel about India include no 
ess than three such oppositions: 
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do not carry the names or initials of the reviewers. Whether these 
shortcomings are the result of anonymity or whether they are 
apt to appear equally in signed notices is an open question; the 
fact that stands out is that many authors believe themselves to be 
the victims of critics who have made little or no attempt to come 
to grips with the work they are discussing. One author asserts that 
roughly a third of the reviews of his latest book could have 
been written entirely from the publisher’s blurb, ‘two of them 
doing no more than reproduce the blurb virtually word for 
word’, 

We must not fall into the trap of assuming that the sole purpose 
of a critical column is to record objective comparisons; part of 
the critic’s function is to stimulate and entertain, and the bare 
pronouncement of a considered judgement, however valid, is 
not in itself exciting. Further, the conditions under which many 
reviewers work are known to be arduous (a play or film nearly 
every night, half a dozen books in a weekly column), and it 
would be absurd to ignore such factors. All that is suggested is 
that someone who examines the processes of communication and 
judgement formation may be able to throw an occasional beam 
on the problems of critical expertise, 

There is sufficient common ground between the goals of the 
critics and the personnel sclector to Justify a brief analysis of the 
main points of likeness and divergence. The basic similarity lies 
in the fact that each is required to evaluate individual cases, whether 
people or books, and that the basis of judgement is information 
derived from the case to be judged. To do this, each has to thread 
his way through an informational bombardment where there is 
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be readable and even provocative. 

Ifa book is regarded as a communication from writer to reader, 
we can see two broad ways in which the reader can go astray in 
evaluating it; he may fail to receive the communication in the 
way the writer intended, or he may receive it correctly and misrate 
its worth. The second of these problems does not directly concern 
us, but the first is a clear communication issue that we should 
attempt to consider. If we take a book we know well and set our 
Own assessment of it against judgements at variance with ours, 
we find two main sources of divergence: we may consider that 
the critic’s view has been distorted because he has attached undue 
importance to some parts of the book at the expense of other 
parts, or we may decide that, without being guilty of specific dis- 
tortion, he has assumed the purpose of the writer to be something 
different from what we take it to be. We are not, of course, 
asserting that our own view is the right one; the error may well 

e ours, 

Each of the above deviations can occur in a number of ways 
and at several levels of understanding. Instances of the part-for- 
whole fallacy would include the musical critic who assesses a 
performance of Rhinegold by the steadiness of the horn passages 
in the first twenty bars, the pedant who counts typographical 
errors in an imaginative novel, the dramatic critic who arrives at 
the end of Act I and spends Act II in the bar. i 

A sophisticated variant occurs when two reviewers select the 
same aspects ofa work for mention but evaluate them in opposing 
Ways. The following notices of a novel about India include no 

ess than three such oppositions: 
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1) ‘Mr T.’s writing is direct and unaffected. I could not believe in his 
lovers for a moment, but his descriptive powers are of a high 
order.’ Guardian 

2) “Mr T. tells in level, undistinguished prose of a pilgrimage made 
to Banaras by a young Hindu doctor, who knows he is dying, and 
an English girl he meets on the road. She falls in love with him and 
Mr T. succeeds in making her devotion moving and credible, yet 
too often the novel reads like either a guidebook or an elementary 
introduction to Hindu beliefs.’ The Times 


In these two notices almost diametrically opposing valuations 
are found in regard to (a) the general quality of the writing, 
(b) me credibility of the love affair, and (c) the writer’s descriptive 
skill. 

The ascription of wrong intention can also come about in 
many ways. Queen Victoria, baffled by her inability to laugh at 
Lewis Carroll’s mathematical treatises, is a far cry from the literati 
who complained that Sir Thomas Wyatt (46) had no ear for 
metre. The sole point of contact is that both assessors were making 
a false assumption; Carroll wasn’t trying to write a sequel to 


Through the Looking Glass and Wyatt wasn’t trying to write 


regular octosyllabics. 

It will be appreciated that these two categories are meant to 
be no more than broadly descriptive; assignment of a specific 
instance to either category tells nothing of the psychological 
mechanisms that have Prompted it. Many could be explained in 
terms of the barriers of Part 2, though even these lay no claim 
to psychological finality. Of course, the receipt of a communica- 
tion ofa hundred thousand words is likely to introduce complica- 
tions unusual in that of a simple statement, 

While there is no question of trying to turn criticism into 
a science, there can be no harm in asking if statistical techniques 
can make any contribution to the critic’s task. Most of the studies 
so far carried out on language and verbal behaviour have been 


concerned with factual rather than valuational judgements; ¢-8- 
Yule’s book The Statistical Study of Literary Vocabulary (119) 
counts and compares the length of sentences in two works wit 


a view to determining identity of authorship. This issue is © 
obvious importance to the world of literary scholarship but irrele- 
vant to the quality of the works in question. Miller’s chapter on 
individual differences in his Language and Communication (76) 
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comes nearer to the matter of personal style, as when he quotes 
Thorndike’s table showing the relative frequencies per 1,000 
punctuation marks for fourteen authors:* 


3 = ; jea aha ! 


18th century 


Defoe 718, gA Wat On Aen 3h Cems) ae 
Richardson $34, 26. 85, (37,105 34. ,O% 335 “st 
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19th century 
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Dickens 583-233 $7 12 35 20) 0) 25 34 
Meredith 466 336 58 25 29 6 32 44 
Hardy sto 323 5s 9 «ATCT 20 
2oth century 
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Wells Ade 337 a S 53) E32) 30. 3 
Bennett 440° 368 * ar 20" 9 BR 7 37) 169) 
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Angela Thirkell 586 368 ee iets ag ee Ee SOM E28 AMP AO 


Miller comments: ‘Clear stylistic differences are apparent. Some 
of these differences depend upon what sort of persons and events 
the author writes about and what sort of readers he writes for. 
Some differences are merely the operations of fashions in punctua- 
tion, But even when allowances are made for these factors, large 
stylistic differences remain. In artistic writing, punctuation does 
more than guide the reader’s pauses and aid his recognition of 
grammatical structure; punctuation influences emphasis, move- 
ment, style.’ This is reasonable enough, but the critic still has a 
long way to go before he can make a meaningful interpretation 
of the habits of period or author; it may be significant that “. . . 
makes its appearance around 1860 and that Angela Thirkell 
Virtually bans the semi-colon, but how do we go on to establish 
what such things mean? 

A somewhat more positive contri 


* Reprinted from G. A. Miller’s Language and Communication (1963) by per- 
mission of McGraw-Hill Publishing Company Ltd. 


bution may perhaps be found 
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in an approach described in a paper read to the British Psycho- 
logical Society by the present writer in 1947 (85). Arguing that 
criticism is concerned above everything with the differentiating 
characteristics of the writer and his work, he set out to determine 
the incidence of the commonest nouns as used by a representative 
sample of English poets, the list to act as a control against which 
the incidences of individual poets could be compared, When 
100 lines (ten sections of ten lines )were taken from the works of 
twenty poets, the following table resulted: 


Nouns with incidence of 10 or more per 1,000 lines 


Man 31 God Life II 
Love 19 Heart 13 

Eye 18 Death 

Day Thing 12 Hand > 10 
Soul 14°5 Light 

Time Heaven 11°5 


A count was then made for two contemporary pocts (not, 
incidentally, included in the control sample), taking a thousand 
lines from each. The resultant lists are shown on the opposite page- 

Inspection suggests one or two moderately interesting things. 
Words like man, eye and day figure with about the same fre- 
quency in all three lists. Time appears four times as often in the 
Eliot list as in the control or Davies; death, end, church, fire, 
wind, bone and way are prominent with Eliot, but do not figure 
in the others, Love does not appear in Eliot’s list, God does not 
figure in Davies’, The following words appear in Davies’ list 
alone: joy, bird, face, tree, night, body, music, stone, child, mind, 
friend, thought, Woman, sun, year. 

Some may question our initial comparison between personnel 
selection and criticism on the ground that the first has established 
itself as a branch of applied science while the second has not, 18 
not likely to, probably should not try to. But there are few activi- 
ties that cannot be in some way enlightened by the application © 
scientific principles, even if there is no question of their becoming 
branches of applied science, It is important that they should be 
brought under such an examination, however limited the scope 
for experiment may be. Analysis in the light of well-established 
principles can alone do something to assist practice. 
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Nouns with incidence of 10 or more per 1,000 lines 
Poetry of T. S. Eliot 


Poetry of W. H. Davies 


Man 46 
Love 25 
Day 21 
Life 20 
Joy 18 
Eye 17 
Bird 

Face 16 
Tree 

Heaven 15 


Bone 
Day 

Light 
Way 


Friend 
Thought 
Voice 
Woman 


Light 
Place 
Sun 
Year 


IO 


II 


I0 


26 Education and training 


TRADITIONAL cducational methods have sustained heavy 
criticism over the past decades. On the one hand it has been 
argued that communication from teacher to pupil has left much 
to be desired, on the other that education has been conceived too 
exclusively as a communication issue. These two lines of attack 
are complementary rather than contradictory; both spring from 
a deeper and more positive concept of education than obtained 
fifty years ago. 

The arguments on the communication aspect include two 
already cited, that information has been purveyed in too ex- 
clusively verbal a manner, and that no adequate provision has 
been made for the pupil to confront the teacher with his diffi- 
culties, Pethaps the basic criticism is that the pupil has been 
tegarded as a passive recipient, the able scholar being the child 
who absorbs most ai.d asks least. Woven into this attitude has 
been the insidious notion that learning is an inherently distasteful 
and hence morally elevating task. This idea has even led some 
psychologists to argue that the concept of motivation is an artifact 
of distraught teachers desperate to find a way of reinforcing their 
sanctions. 

Recent trends have emphasized the need to present learning 
material to the student in as logical a way as possible, to make 
use of visual examples when the Opportunity offers, to reduce 
rote learning to a minimum, and to encourage the student to bring 
his learning difficulties into the open. It has been argued that 
large classes are an unhappy necessity brought about by economic 
stringencies and a dearth of suitable teachers. The ideal situation 
is held to be that of the individual tutor, who can adapt instruction 
to his pupil’s natural tempo; the class of thirty and above 
with pupils of several levels of ability and attainment is an 
unhappy compromise, offering little or no incentive to brighter 
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students and leaving duller ones in a state of progressive bewilder- 
ment. 

The second criticism proceeds from the belief that to think of 
instruction solely in terms of the conveyance of information is 
to divorce education from the realities of living. Education, it 
is argued, is essentially an activity in which the pupil must 
participate, irrespective of age or ability. A system which divides 
the material of study into a number of unrelated subjects, pre- 
sented abstractedly in a series of verbal texts, possesses no lasting 
value for the development of mind or character. Its sole justifica- 
tion is the acquisition of certificates of examination, which society 
has been persuaded to accept as evidence of proficiency. 

These strictures have been applied to the teaching of every 
subject, from Latin to geography, arithmetic to French, poetry 
to grammar. Charges of surreptitious propaganda have been 
alleged additionally over topics like scripture and English history. 
Discipline, rote learning and suggestion were, in the view of the 
severer critics, the chief pillars of education till recent years, and 
anyone who came through an average school curriculum before 
1940 is likely to admit a great measure of truth in the charges. 
In spite of this, there have always been individuals who have 
emerged from these ordeals with a thirst for learning and scholar- 
ship. How this survival can be accounted for—whether in terms 
of intelligence, dedication, or the influence of one or two excep- 
tional teachers—is hard to say. If the criticisms seem unduly 
harsh, it is fair to ask how many Englishmen, after eight or ten 
years’ schooling in French, have been able to make themselves 
understood when they set foot on the continent of Europe. And 
against this, how few, after three months at a modern language 
school like Berlitz, have failed to make their needs known. 

_ Contemporary requirements have created special demands for 
improved methods in the teaching of mathematics, science and 
languages. In most of these methods the accent has been on 
meaningful behaviour, whether this takes the form of direct 
comparison of the student’s efforts at pronunciation with the 
recordings of a native speaker, of relating the arithmetical pro- 
cesses to life situations or coming to grips with science through 
the medium of individual experiment. In all these approaches 
dissatisfaction with past methods has been so wide-felt that the 
need for controlled comparison between old and new methods 
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has to some extent been sidestepped. A more controversial issue 
like the introduction of a phonetic alphabet in the first reading 
years is being tested more rigorously, the earliest results suggesting 
confirmation of the innovators’ claims. 

While the emphasis in new educational methods is on the 
pupil’s participation and the early development of imagination, 
that of vocational training is moving away from theory in the 
direction of specificity; instead of giving a technician a general 
grounding which he can later apply to a wide variety of situations, 
the tendency is to train him directly to use a particular piece of 
equipment. This shift of accent is partly due to the specialization 
of many new tasks which makes the application of broad principle 
a far more nebulous business than it used to be, and partly to 
manpower stringency which compels organizations to make 
greater use of those with limited ability. The trend forces instruc- 
tors to isolate the critical elements in a task, directing attention 
to what the human operator actually does rather than talking 
in broad terms about the sort of things he may have to do. This 
pragmatic revolution in training method is clearly justified by 
the present situation, dominated as it is by continuous techno- 
logical development that involves frequent change in the use of 
manpower. But the growing gap between education and training 
is bound to excite concern; it is, to say the least, ironical that the 
first should be making concerted effort to realize all-round 
creative capacity at the moment when the second is reducing job 
content more and more to the level of routine process. 


27 Communication and military decision 


Tue military commander has been conceived traditionally as 
the prototype of firm action and quick decision in contrast to 
the politician, who has been seen as manipulating words to avoid 
commitment. Although like all stereotypes this oversimplifies 
the situation, the fact remains that emergency supplies the raison 
d'être of the armed forces, and the need to take swift and irrevers- 
ible decision lies at the root of many military attitudes, such as 
the necessity to obey orders without questioning. However 
desirable it may be for people of conflicting views to meet and 
negotiate, there are still situations that demand action rather than 
discussion. 

Information theory and decision theory, though distinct 
mathematical concepts, are products of the same intellectual 
climate, and the forces that led to their births are closely related. 
It is the normal function of newly acquired information to assist 
the recipient to decide some issue. It is, of course, true that infor- 
mation can be pursued for its own sake and that decisions can be 
taken without a basis of information, but neither of these possi- 
bilities alters the fact that the need to improve communication 
systems is related to the need to make decisions speedily and 
effectively. It is also true that both these needs have asserted 
themselves predominantly in wartime situations. y 

We may start by distinguishing the operator, whose task is 
bounded by the system he works in, from the commander, who 
has to relate the information provided by such systems with 
information received from other sources. Operators and com- 
manders are the source of important communication problems, 
but these are of a different order. ! 

The Speaiict under which term are included a considerable 
range of plotters, trackers, telephonists, clerks, observers an 
senders of information, is required to handle information 
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effectively within a system of which he isa part. The main obstacles 
to success in such roles are defective general intelligence, ineptitude 
in regard to the medium employed, and physical shortcomings in 
the area of the distance senses, e.g. colour blindness, shortsighted- 
ness, deafness. Defining the critical job requirements for this sort 
of task follows the same pattern as for any other, but the exigencies 
of new types of display and equipment are continually postulating 
familiar problems in unfamiliar forms. The question here is not 
to find which individuals should be barred admittance to an 
established occupation, but to decide whether a role postulated 
by some new system can in fact be discharged by a human being, 
and, ifnot, whether an alternative method of human performance 
can be found. Two limited problems (one auditory, one visual) 
recently studied on behalf of the American Army show the sort of 
thing we have in mind. 

Stichman and Renaud (96) have studied the effects of various 
procedures on the transcription of word lists received at different 
signal-to-noise ratios. The performance data consisted of the 
percentage of words correctly identified under each procedure 
at each of the four ratios. The experimental design was a 4 by 20 
by 12 factorial (4 S-to-N ratios, 20 transcription methods and 12 
human subjects), each subject performing under all eighty com- 
binations of the first two factors, The stimulus material consiste 
of 1,000 monosyllables divided into twenty fifty-word lists. The 
words in each list were presented at an intensity of 75 decibels 
every 4% seconds at S-to-N ratios of +4db, o, —4db and —8db. 
The twenty transcription methods were reached by varying the 
number of presentations of each word list (once, twice, three 
times), the number of times the subject was required to write 
each list, and the degree of use of previous written copy permitted 
to the subject in preparing for the next transcript. The experi- 
ments showed (a) that listening to a word list more than once 
before writing the transcript did not improve performance at 


any S-to-N ratio, (b) that the subject’s use of previous transcripts 
as reference aids in retranscri 


ption nowhere improved perform- 
ance, but that (c) when subjects both listened to and wrote the 
word lists more than once, significant improvements resulted. 
The visual study (104) was concerned with the effects of infor- 
mation extraction and assimilation brought about by varying the 
conditions of presentation. Forty-eight subjects were show? 
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successive pairs of slides. The first slide contained twelve, eighteen 
or twenty-four flag symbols randomly positioned on a map. The 
second slide was identical with the first, except that two, four or 
six symbols had been varied. While viewing the second slide, 
the subjects had to count and identify the information (extraction 
process); afterwards, to indicate on a replica of the first slide the 
alterations they had noticed on the second (assimilation). Three 
different ways of making the changed data conspicuous (hard- 
copy, single-cue and double-cue coding) were compared with 
unaided performance. It appeared (a) that performance in both 
extraction and assimilation was best on slides where symbols had 
been removed, and worst where they had been repositioned; 
(b) that double-cue coding greatly, and single-cue coding sub- 
stantially, improved both extraction and assimilation, whereas 
hard-copy (i.e. the simultaneous presentation of a copy of the 
first slide with the second one) led to virtually no improvement. 
In general, change of information tended to degrade performance, 
and, as the extent of change increased, omissions were found to 
increase more rapidly than positive errors. — ail i 

It will be clear that the number of variables it is possible to 
manipulate in these presentation experiments is almost endless, 
and a flair to select the more relevant ones for study will enor- 
mously increase the fertility of the results. But even the best experi- 
mental work is likely to confirm the obvious ten times for every 
unexpected finding; the vast energies that go into research are 
vindicated by the occasional unlooked-for discovery, and, equally 
important, by finding that the obvious does not accord with 
‘act. 


When we turn to the study of tactical and strategical decisions, 
We sometimes find attention given primarily to qualities of 
personality (dash, energy, determination), which are held to 
characterize successful commanders. However important these 
qualities may be, the emphasis given to them masks the more 
prosaic facts of the role information plays in forming a. 
The importance of this role is accentuated today by the deve a 
ment of automated methods of data presentation, wage va “i 
depends on their acceptance by those in authority. The oe 
and complexity of events are such that it is virtually impossible 
to check the reliability of data. On the other hand, the storage 
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mechanisms that lie behind these presentations make it possible 
to reconstruct at a later date the bases of decisions taken ina a 
that has hitherto seldom been possible. It is sometimes aske 
how the commanders of the future will assimilate the benefits 
of these aids without surrendering some degree of responsibility 
for the resulting decisions. In the past this acceptance of responsi- 
bility has been regarded as a sine qua non of leadership. Is this con- 
dition now being challenged? If not, how will it be possible to 
reconcile it with the implications of technical development? 
While it is not yet possible to give a full answer to these ques- 
tions, an attempt can be made to put them in perspective. We 
can note, for example, that the captain of a modern aircraft is 
supplied with all kinds of information he has to take on trust; 
but he still performs an essential role by integrating the different 
streams of data, and to some extent by relating them to other 
information he receives more directly. There is no suggestion 
that in carrying out these tasks he is filling the role of an automa- 
ton; although in one sense he has far less freedom of manœuvre 
in the use of his aircraft, in another the demands made on him : 
a human being are greater than ever before. More special 
we may note that after an accident has occurred, it is often possible 
for analysis of the stored records to determine whether it was the 
result of error by the pilot or due to some other cause; the Ha 
that what would once have remained conjectural can today be 
made objectively factual has not, however, led to any unreadiness 
to assume the pilot role. 


The trend of these arguments may be illustrated by an example 


given in a recent article “Computers at war’ (56) in the New 


Scientist: 
‘During a recent live exercise the radar showed a “hostile 
aircraft approaching its target from the south-west at a speed o 
Mach 1-4, 


and a height of 35,000 feet. At his desk the controller 


fed the basic target information into a computer and asked it 
whether an interception was possible from airfield X, where a 
fighter stood at combat readiness, The computer indicated “‘inter- 
ception go” and the fighter was scrambled. As the enemy aircraft 
closed in, the computer was constantly calculating and displaying 
the interception-to-kill point and giving out the necessary intet- 
ception commands for the fighter pilot. By this means orders an 
information flowed continuously from controller to fighter. 
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This example gives a vivid indication of the roles of controller, 
computer and pilot, suggesting that those of the two human 
participants call for high standards of skill and responsibility. 
It may be that what holds in the restricted context of a single 
aircraft may prove valid in much wider fields. 


28 The administration of law 


Tue lawmaker’s task is basically one of framing generalizations 
to include all instances of a class of actions, states or bea 
while excluding the rest; the difficulty of doing this so as to make 
sense in terms of individual circumstances or judgements is almost 
overwhelmingly great. A generalization links together a ig a 
instances with a single common feature. Even at the simples 
cognitive level this procedure is rarely unambiguous; sooner or 
later there is dispute as to whether a particular object is red or 
not-red, and the difficulty of defining a term in such a way ate 
is used the same way by everyone is much greater than might z 
supposed. This, as pointed out earlier, leads to a certain amount : 
aulty communication even at an elementary cognitive rie . 
The difficulty would be far more apparent if the purpose of co 
generalization was to bring about action, if we were not mere 7 
concerned to say ‘I don’t like these books’, but ‘Any books 
don’t like must be suppressed’. A rule or law is a generalization 
of the latter kind; it does not merely specify a group of objects, 


it goes on to indicate the action that must be taken in respect © 
them. 


So far the lawgiver has been spoken of as a person, but the 
individual lawmaker (Solon, M 


oses) is a character rarely met 
outside small and somewhat primitive societies. In complex 


societies lawmaking is mainly the work of legislative bodies 
reinforced by custom. 


Most legal systems evolve betwee 
case law. A statute is a law framed to 
but because what is nominally the same event can occur in an 
endless variety of circumstances, some attempt has to be made to 
tailor the generalization to make it cover this wide range of hap- 
penings. This leads as a rule to an act of great complexity hedged 
with numerous qualifications; even when this has been produced, 
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n the poles of statutory and 
anticipate some type of event, 
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the statute will still fail to relate in many ways to the intricacy of 
life situations, so that for a while no lawyer can be sure how some 
situations will fare when set against it. 

Statutory ambiguity opens the door to case law or law by 
precedent, i.e. to the interpretations made by judges when a 
dubious point calls for decision. Case law is thus built up as an 
attempt to fill the cracks in an a priori system. But any apparent 
tealism in the concept of case law is frequently offset by the 
difficulty of linking two sets of circumstances in a way that satisfies 
both legal and real-life demands. Too often the legal link is a 
factual association, which to the client appears unrelated to the 
essential features of either case, e.g. A is alleged to have damaged 
someone else’s property through carelessness which is character- 
istic of his behaviour and attitude; the only relevant legal prece- 
dent may lie in a case where B, a considerate and conscientious 
person, was found guilty of negligence for an isolated omission 
for which by common-sense standards he could not be held 
pe cer (A householder is not expected to spend his week- 
ends probing the wainscots on the off chance of finding damp 
wood in the vicinity of a neighbour’s electric wiring.) f 

The volume of laws and precedents the practising lawyer is 
Supposed to have at his finger-tips poses him with a daunting 
problem. The task of relating present circumstances to past 
judgements would be severe enough if clients could be trusted 
to speak clearly, consistently and relevantly. Some succeed in 
doing this, but many do not. Witnesses who are usually less 
involved in the outcome of a case than the client are at times even 
less reliable. Hence it is often hard for solicitor and barrister to 

orm a convincing picture of the relevant facts. A barrister has the 
added responsibility of deciding how witnesses will stand up to 
cross examination; there would seem to be little or no correlation 
between the veracity of a witness and his performance in the box, 
and, veracity apart, it is far from easy to predict a witness’ showing 
under stress. This holds for the testimony of expert witnesses as 
well as for ordinary citizens. The skilled advocate makes a study 
of a witness’ foibles, his nervousness, his muddleheadedness, his 
susceptibility to flattery; indeed, the weaker his client’s case, the 
stronger will be his incentive to exploit this kind of advantage. 
Great legal reputations have often been made by the advocate 
who can wring success from an apparently hopeless situation; 
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it may be easier to pursue a single desperate line of defence than 
to select from a plethora of favourable evidence. In the first pc 
of case the scantiness of usable information may give lucidity an 
energy to its presentation. 

Ges havent be built on facts rather than emotions, but h 
majority of clients do not resort to law until they have m F 
protracted efforts to settle matters amicably. When they fin 
that these efforts have failed, they may be suffering from a sense 
of cumulated grievance. To a client in this frame of mind his 
adviser’s questions, sometimes asked for reasons not obvious to 
him, may result in his losing confidence in his legal representative s 
interest and integrity. d 

The gulf between law and life is accentuated by the rules an 
conventions governing court procedure; the questions that me 
or may not be asked, the sort of evidence that is admissible, the 
form of reply that is acceptable, the interventions of the judge, 
sometimes genuine attempts to straighten out the facts, at other 
times facetious, at others frankly biased. In addition there are ae 
law’s delays, which may result in the death or disappearance © 

ey witnesses and distortions of memory among those who come 
forward. The summed effect of these happenings is at times ae 
draw a veil over the initial circumstances, as though a world o 
conceptual unreality has been woven to take the place of the 
ptimary world of events. If it is asked how systems, devised by 
men of high ability and intelligence, can produce such bizarre 
distortions, the explanation is found to lie very largely in the 


limitations of individual memory and of the capacity for holding 
and handling information, 


Weare thus brought back by a lon 
concept formation is made necessary 
nervous system to handle more tha 
ceptual data. To extend experienc 
moment, it is necessary to abstrac 
separated by time; to do this we must suppress the respects 12 
which the events differ. This mechanism underlies the framing © 
all rules, regulations and laws, so that any body of laws must be 
a web of abstractions that takes account only of selected features 1 
the individual situation. Any assumption that the particular set 
of circumstances with which a client is concerned will be treate 
in the court room as a unique happening is thus seen to be basically 


detour to the argument eri 
y the inability of the centra 
n a limited amount of per- 
e beyond the events of the 
t features common to events 
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unsound. Hence the ambivalence with which so many citizens 
regard the law, which they venerate as an authority set up to 
protect them and distrust as a machinery whose toils must at all 
costs be avoided. It is known that many lawyers deplore these 
shortcomings, and considerable effort is being made to make the 
operation of English law more equitable and realistic. 

No chapter on law and communication would be complete 
without reference to the manner in which legal documents are 
traditionally couched. Here is an example from the first piece of 
paper to hand, which happens to be the last lease of the present 
writer’s house: 


‘Except and reserving nevertheless to the Lessors their and each 
of their executors administrators and assigns the free and uninter- 
rupted passage of water and soil through the drains sewers and pipes 
and the free and uninterrupted use of all gaspipes waterpipes 
electric and other wires or other conducting media flues and 
drains which now are or may at any time hereafter be in on or 
passing through or under the said piece or parcel of land and 
premises hereby demised and any right of light or air or other 
casement over any adjoining or neighbouring property with 
power etc. etc. etc.’ 

The layman’s disorientation in these verbal labyrinths would not 
be an argument against them if it could be shown that they 
assisted the processes of legal thinking, but how many of today’s 
lawyers would be prepared to defend such an anti-style on these 
grounds? 


29 Medicine 


Tue location of defects in an electronic system is frequently 
referred to as fault diagnosis. Without implying that the human 
Organism resembles any system yet invented by ourselves, we 
may ask how far the adoption of this traditionally medical term 
is justified. The dictionary entry for diagnosis gives ‘recognition 
as the root meaning (from Greek via Latin), the main definition 
being ‘Identification of disease by means of patient’s symptoms - 
The root meaning of symptom is ‘falling’ and its definition 1s 
Perceptible change in’ the body or its functions indicating 
disease’. Thus a symptom is a piece of evidence that the body has 
fallen from its customary state of equilibrium. A distinction 1s 
made between subjective symptoms, perceptible only to the 
patient, and objective symptoms which are perceptible o 
others, 

; A picce of equipment may cease to function or emit signs that 
it is likely to do so. The latter signs may be compared to the 
objective symptoms of a human patient, but fault diagnosis 
frequently implies system failure without preliminary warning: 
When this occurs there are No symptoms, unless total breakdown 
may be regarded as such. From this point the medical analogy 
wears thin, calling to mind the post mortem rather than any 
diagnosis for treatment, 


This preamble suggests that the communication of subjective 


symptoms plays an essential role in most medical diagnoses. 


Even in routine examinations the doctor is to some degree 
nswers, and in the majority of cases 


the patient takes the initiative in securing the examinations that 


result in treatment. 
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the difficulty of interpreting the patient’s account in terms of 
the available objective signs has four main origins: 


1) Some symptoms are typical of more than one condition. 

2) Some conditions give rise to no subjective symptoms. 

3) There is far from perfect correlation between the subjective 
and objective aspects of many symptoms. 

4) Some patients have great difficulty in locating and describing 
their symptoms. 


Ambiguous symptoms 


Subjective symptoms may be ambiguous for purely verbal rea- 
sons, e.g. a patient may refer to many different conditions as 
headache or as backache. The doctor will press for more precise 
description: ‘Is the pain sharp or dull? In the temples or at the 
back? Does it hurt when I press here?’ One or two questions 
reinforced by appropriate prodding will usually make things 
clearer. The ambiguous objective symptom presents greater 
difficulty, especially when a cluster of several are met in more than 
one condition; above all when one of the conditions is common 
and the other encountered very rarely. 


Absence of subjective symptoms 


The obvious danger is that the disease will not be recognized 
till it has reached an advanced state. But the patient can hardly 
be held responsible for failing to communicate something he 
has had no hint of. 


Lack of correlation between subjective and objective symptoms 


Pain or discomfort are the main factors that send patients to the 
doctor, and sensitivity to either can vary enormously from one 
patient to another. One man’s pain perception can be so low that 
e has no warning when his tissues are being burned or crushed 
(though admittedly this is a pathological condition), others suffer 
acutely from organically trivial causes. One of the doctor's 
problems is to distinguish the latter type of case from a psycho- 
genic reaction, a distinction not always successfully achieved. 


154 THE PSYCHOLOGY OF HUMAN COMMUNICATION 


Patients’ difficulties in describing their symptoms 


ae 
This may result from verbal brashness (Doctor, it’s eee 
“Actually I’m not feeling too good’) or defective po yone 7 
(the point of felt discomfort giving no clue to the sour 
amage). 
: ee doctors in England have found it hard to adapt to ae 
conditions of the last twenty years. To a lot the Health Servi $ 
has meant crowded waiting-rooms, vast increases in the eae 
for prescriptions and certificates of absence, and ever ae 
copious intakes of pharmaceutical literature. It is hard in su 
circumstances to discriminate the more from the less dE 
cases, and to give the former the individual attention they E a 
The patient too has his problems. While many still A i 
uncritically to medical authority and are ready to assume oe 
whatever is done (or not done) is for the best, others, ge zi 
telligent and often with a long history of indifferent wane am 
it impossible to be so acquiescent. These people expect consi ae 
answers to their questions and resent being fobbed off with bro 
mide phrases aa facetious shrugs. The chronic sufferer, aN 
that no cure has been found for his complaint but obliged to i i 
palliatives for his growing disabilities, is sometimes made to a 
that the persistence of his ailment has become an offence and t a 
his desire to live a positive life in spite of it is meeting with pan 
sympathy. Doctors who have enjoyed robust health oredr 
ack the imagination to grasp the conditions under which thei 
patients have to face living. This lack of sensitivity can be com- 
municated all too readily, sometimes by an untimely phrase, 


sometimes by no more than an irritated glance. There are circum- 


stances where understanding can have a tonic effect even where 
the skill to cure is defective 


Some forms of psychiatric treatment 
above all psycho-analysis) 
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Neurotic patients are likely to make keen demands, and the busi- 
ness of resisting such demands without alienating confidence 
calls for continuous skill and alertness. 

It is likely that the roles of doctor and patient will undergo a 
transformation comparable to that already developing between 
teacher and pupil. In the past physicians and schoolmasters have 
been invested with an authority relatively immune from chal- 
lenge. Today their authority must be underwritten by a demon- 
strable competence, a readiness to meet pupil and patient on their 
own ground and if necessary to admit ignorance. In this way the 
status of pupil and patient will be gradually raised from one of 
unquestioning obedience to one of contributory effort. 


30 Scientific research 


Tue relation between everyday (‘literary’) and scientific language 
is a difficult issue which no writer on communication can evade. 
These pages contain several protests against the sharp dichotomy 
which represents ordinary language as vague and diffuse and 
scientific language as precise and unambiguous. It is argued that 
the real distinction is between the language of open and closed 
systems, and urged that the language of scientists cannot be 
assigned exclusively to the latter. The advance of science may be 
viewed as the setting up and testing of an endless succession © 
models, each conceived initially to throw light on a limited range 
of phenomena. In postulating a particular model, it is necessary 
to assign fixity of meaning to its key terms, i.e. to treat the model 
as a closed system. The training of scientists consists very largely 
In preparation for this exacting task, and the greater part of most 
scientists’ working life is devoted to operating within this kind of 
context. Such training and practice throw emphasis on the nee 
for rigorous analysis, and engender distrust and suspicion of every 
‘ind of inexact statement. This leads to an attitude which some- 
times fails to distinguish the imprecise from the imaginative, an 
which is apt to overlook the origins of many scientifically fruitful 
concepts. When we penetrate the esoteric surface of many 


It is salutary to turn to the writings of an accredited expert 
like William Whewell (32) who, more than a century ago, 
recognized and tackled another crisis of scientific information. 
Sensing that a linguistic babel was dissipating the research findings 
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of his generation, he set out to supply ‘rules which may tend to 
preserve the purity of scientific language from wanton and 
needless violation’. The rules he evolved are remarkable for their 
common sense and their refusal to subscribe to any dogmatic 
extremism. Thus he argued that the ‘appropriation of old words 
was preferable to the invention of new’ and that ‘when common 
words were appropriated as technical terms, their meaning in 
common use should be retained as far as convenient’. A purist 
might reply that to adopt common words for technical usage is to 
invite misunderstanding, and no doubt there is a limited truth in 
this. Whewell saw that it is better to take a limited risk of this 
kind than to set up scientific activity as a priestly mystery remote 
from the affairs of human beings. To do the latter might bring its 
practitioners immediate prestige and wealth, but would tend in 
the long run to establish a sterile cult. It may be added that 
Whewell’s advice was sought by many leading scientists including 
Faraday, who adopted the terms anode and cathode on his advice 
but drew the line at his suggestion that Faraday’s kind should be 
known as physicists. Other terms owed to Whewell include 
cocene, miocene and pliocene, and, most comprehensive of all, 
scientist. ‘As an Artist is a Musician, Painter or Poet, a Scientist is 
a Mathematician, Physicist or Naturalist.’ i 

While a scientist approaches his problems analytically and 
without prejudice, he has to make assumptions before he embarks 
on research. Some of these assumptions are necessary to his 
thinking but incapable of demonstration; so far as they cannot 
be demonstrated they must be seen as acts of faith. The point is 
forcefully put in a review printed in the Scientific American* of 
two recent works by eminent physicists: 


‘Modern physics prides itself on having swept away most of the 
metaphysics that was long considered essential to any scientific 
discipline. It has, of course, achieved no such emancipation, having 
simply substituted a new metaphysic for an old one. Indeed, it 
would probably be impossible to conduct a meaningful physical 
discourse and to handle the abstractions, symbols and logical 
transformations that are characteristic of the transactions of physics 
if certain underlying metaphysical assumptions were not accepted 


* From a review of books by Oppenheimer and Park. Copyright © 1965 by 
Scientific American, Inc. All rights reserved. 
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—even if these assumptions are not acknowledged. One has only 
to look at these two books that attempt to explain the character 
of modern physics to the non-specialist to realize what a formid- 
able structure of metaphysical theories forms the underpinning 
of the discipline. Oppenheimer’s three short lectures are con- 
cerned with space and time, atom and field, and a somewhat general 
evaluation of the relation between science and politics, The lectures 
are more successful in creating a mood, or perhaps one might say 
a poetic picture, of modern physics than in elucidating its concepts. 
The performance is not without virtuosity; one can be reasonably 
sure that the audience experienced intellectual exhilaration even 
not complete enlightenment. 

‘Park’s book is a fuller, more systematic popularization of such 
topics as the properties of nuclei, quantum mechanics, gravity, 
elementary particles, symmetry and the like. He begins his account 
skillfully and carries the reader a good way in showing how the 
modern ideas of physics evolved. But after a time the story bogs 
down in complexities, qualifications, subqualifications, dilemmas, 
paradoxes and puzzles—all of which are the notorious attendants 
of this sophisticated, fascinating and infuriatingly difficult science. 
There is the pretense that the propositions of physics pertain to 
“teal” entities in the physical world, and there is also the pretense 
that there are properties of physics so abstract that although one 
can make use of them one must not inquire too closely into their 
meaning in terms of physical reality. That both of these pretenses 
have substance and are necessary to the pursuit of physics is the 
best evidence of its elaborate metaphysical apparatus.’ 


Scientific American, June 1965 


What is said here of physics is applicable to some extent to 
other disciplines. However rigorously a scientist may make use 
of his chosen model, the model itself will bear the marks of 
undemonstrable assum 


‘mot ptions. Hence a major difficulty in com- 
municating the full implications of scientific research lies in the 
fact that assumptions Necessary to the scientist's mental processes 
may play no part in the layman’s. This is a sophisticated instance 
of the barrier that has been termed incompatibility of schemas- 
The more obvious linguistic barriers, the employment of words 
whose meaning is obscure to the untrained, can to some extent 
be removed by explanation and definition. This assumes, © 
course, that the reader or listener is broadly aware of gener 
scientific intentions, aware that the scientist is concerned tO 
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observe accurately, to generate hypotheses for experimental 
verification, and that his goals are related to some form of system- 
atic prediction. If these objectives are not understood, com- 
munication on more specific matters can hardly be successful. 

The reviewer's comment on the probable reaction of Oppen- 
heimer’s audience merits brief attention. To say that an audience 
experiences exhilaration rather than enlightenment suggests a 
failure by the lecturer to convey any part of his intentions. It 
may be doubted if his failure was as complete as that. To some 
the creation of a mood or even a poetic picture can serve as a 
gateway to later comprehension, pethaps even of an intuitive 
grasp of a subject’s range and goals. To write this off as an 
ephemeral state of emotion is to ignore the part played by 
intuition in creative science. Rigorous analysis and quantification 
are the tools of science rather than its source. Many major dis- 
coveries have originated not in logic or calculation but in imagery, 
as though a working model of a baffling problem had appeared in 
fantasy before the inquirer. If this is true of the genesis of great 
projects, it is rash to dismiss all imaginative presentation as bogus. 

Few scientists today regard popular writing as an unworthy 
occupation, The need for a more general dissemination of scientific 
ideas and findings is all apparent and many high quality texts 
have been produced in response to it. Some texts alleged to be 
for the benefit of laymen and first-year students make one wonder 
how the author would set about addressing his peers. The hint 
of an answer may perhaps be found by comparing the styles of 
presentation of a long-established scientific journal such as Nature 
and a more recent production like the New Scientist. It will be 
obvious that they are designed to serve different purposes, both 
important and necessary. But the distinction is not between 
Scientific and non-scientific readership; it is rather between specific 
and general scientific reading. It would be interesting to know how 
Many are equipped to assimilate all the sections of Nature’s 
Correspondence columns and how many scientists turn to the 
More recent publication for guidance on topics outside their own 
discipline, 


Failures of communication between members of different sciences 


and even those of the same are by no means unusual. Here it 
should be possible to assume that all, whatever their subject 
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matter, are agreed on broad objectives and share the same method- 
ological principles. What, then, are the sources of misunder- 
standing? 


1) 


wv 


> 


4 


5) 


Each discipline develops its own vocabulary and there is no 
reason why the meaning of the more specific terms used by a 
physicist should be self-evident to a botanist or a biologist. ra 
possible that more might be done to develop a Basic Scient 
English, but new terms are continually being brought into he 
and no complete solution to this difficulty seems possible. Te 
most serious barrier is not the unfamiliar word (which merely 
delays understanding) but the common term where variations 
in connotation can escape detection. p 
The subject matter of each discipline poses special problems ng 
evaluation and these are reflected in extensions of the basic maA 
matical techniques and the development of new ones. Thus the 
statistics employed by a sociologist may be unfamiliar to 2 
biologist end vice versa. f 
The nature of the subject matter also influences the nature © 
experimental work, or at times, as with astronomy, precludes 
experiment altogether. There is a particularly strong ee 
between the methods of the physical sciences (where a very hig 
degree of control and measurement precision are possible) an 
most types of field research in the social sciences. he 
An added complication in psychology is the existence of h 
sub-science of individual differences, which stems from f g 
scientist’s special relationship with his subject matter (regard i a 
the individual human being as person) and also from the high 
degree of plasticity in human behaviour. f 
A major contemporary difficulty arises from the vast amount ©} 
research in progress and the increasing tempo of discovery a? 
conceptual reformulation. This means not only that knowledge 
quickly becomes obsolete, but that its providers tend to become 
obsolete too. It is not merely that facts are continuously adde 
to the scientific granary, but that basic thinking undergoes 
continuous change. Thus a man who graduated in physics he 
chemistry ten years ago may already be out of contact with the 
student of today. The phenomenon of basic theory altering severa 
times in the course of a Scientist’s working life must, to put r 
mildly, offer problems in adjustment. The old assumption that a 
scientist could devote his intellectual life to working out, ideas 
conceived in youth appears to have lost its validity. Similarly, 
the notion that the senior scientist’s role is to instruct and supef- 
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vise his juniors must today be balanced by his need to learn from 
them. Once again one-way communication is yielding to two- 
way transaction. 


A final difficulty concerns the thinker unable to make his intui- 
tions effective in the state of existing knowledge. Such a person 
is denied intellectual rapport with his own generation or anyway 
with those elements in it he is most anxious to appeal to. His 
ideas will be dismissed by his contemporaries as nonsensical 
because they cannot find expression in the language of the day. 
This sort of thing is familiar enough at a humbler level. A child of 
six cannot operate mentally on the plane of a child of ten, nor 
can a child of ten on the level of a fifteen-year-old. The effect 
of this is that a communication characteristic of a mature intelli- 
gence will be dismissed as meaningless by one less mature, or else 
will be rendered down to a point where only casual features are 
recognizable. The reception of advanced ideas by more con- 
servative intelligences sometimes entails a similar travesty. 


31 Creative art 


Apart possibly from criticism, all the activities so far discussed 
are directed to specific ends in terms of which their utility or lace 
of it can be assessed. Creative art is not specific in this sense, thoug 
well-meaning people persist in treating it as though it et 
“Where can we fit these people in? they ask. ‘How can their wor 
be given significance?’ This philanthropy leaves out of account 
that many artists regard their work less as a luxury than an 
inescapable necessity. To ignore this paradox, to think of art as 
askill to be manipulated by others for the good of the community, 
is to confuse a way of life with an activity. If we must talk o 
significance in their connection, two things should be said: first, 
that people of this type appear to have existed in all societies; 
secondly, that many of them enjoy a kind of Cassandra relationship 
with their environment—that is, while seeming to reject what it 
stands for, they are none the less unusually alert to its trends, their 
pre-awareness casting them for the sort of role Jung assigned to 
the unconscious. As the individual’s unconscious is said to act as 
compensator to the excesses of consciousness, the artist flashes 4 
stream of warnings to society. 

It is not possible to produce experimental evidence for state- 
ments of the above kind; they are based on observations and in- 
ductions it is impossible to quantify. And there are numerous 
exceptions. The point is made, in spite of all the evidence that 
may seem to conflict with it, to place the role of the artist in 4 
proper relation to other roles, 

Another unfortunate tendency is found in efforts to equate 
artistic activity with psychic abnormality. There seem to be 
several factors behind this aberration, First, it has been note 
that many artists profess indifference to the goals that structure 
the life patterns of others, e.g. to wealth, power and roe 
position. So far as this is a valid gencralization, the explanatio: 
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lies in a powerful motive incompatible with the pursuit of other 
motives. But this is not a peculiarity of artists; it is true of pioneers 
of every kind, whether their activity is science, chess, scholarship, 
mountaineering or social reform. A second reason lies in the 
therapeutic value of art in some instances of mental disturbance; 
from this the illicit inference is made that the practice of art is at 
all times a defence against psychic disorder, so that those who 
devote their lives to it are engaged in a continual struggle with the 
forces of disintegration. Thirdly is the fact that tension is often 
a condition of creativity, so that the life of an artist may show an 
unusual oscillation in this respect, peaks of high tension alternating 
with depths of detension. To many people high tension spells 
nervous imbalance and the idea that some accept it, live with it 
and turn it to account appears almost a perversion. Fourthly, 
there is the question of how far the artist’s personal life is related 
to his work. The answer to this is apt to seem two-faced. If we 
say that work is detached and objectified, this can be taken to 
deny any influence from daily activity; if we say that it contains 
autobiographical elements, this appears to refute the idea of 
detachment. Yet both are true. A work of art is objective in the 
sense that it is complete in itself and its impact is not dependent 
on any knowledge of the forces that have given rise to it; it is 
autobiographical or anyway autopsychological in the sense that 
had the circumstances of the artist’s life been different, his work 
would have reflected those differences. It is, however, usually 
profitless to try and deduce the artist’s condition from his work, 
one reason being that there is no certain way of distinguishing 
the life of fantasy from the life of reality. Finally, the artist's 
medium of communication is his art, and while there are artists 
highly articulate in other media, there are many who are not. It 
is therefore not to be wondered at that some are uncommunicative 
under questioning, in this resembling the mathematician who, 
coaxed to utterance by a persistent interviewer, could only 
articulate the words ‘Mathematics isa language. 

There are specific aspects of aesthetic communication that lend 
themselves more radiy to quantification. Every art entails 
specialization in one or more sensory modality in each of which 
a number of components can be discriminated, e.g. musical 
sound requires perception of pitch, tempo, volume, rhythm; 
pictorial art of colour, tone value, balance, design and so on. 
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Tests to measure these varieties of discrimination have long 
existed and they make a useful contribution. It is of value to 
know how far these aspects of perception intercorrelate and to 
be able to draw attention to a weakness in an aspirant’s armoury. 
But it would be unrealistic to pretend that such instruments take 
us a very long way in deciding who will develop the keni 
sensibility, let alone those likely to express themselves creatively 
through a medium. Such questions entail a great complexity of 
factors over and above the possession of discriminatory powers. 
In view of this, the question ‘How does the artist communicate 
with the recipient? can best be attacked by inserting probes at a 
number of selected points 

First, then, there is no reason why the recipient should retrace 
the artist’s creative path; indeed it is usually regarded as a sign 
of mastery if a work of art appears inevitable, as if it has achieved 
the only possible form. So far as it does this it will conceal that 
the artist underwent any doubts or questioning in producing it. 

Most art media arouse pleasure in themselves, This pleasure 
is distinct from that aroused by the individual work, but it is 
likely to exert some influence on the recipient’s mental set. This 
influence will have an affective tinge. 

The early stages of most narratives and dramas supply the 
recipient with material necessary to an understanding of what 
follows. In addition, the development of plot is normally in 
terms of cause and effect. Both of these are addressed to cognition. 
The plan or layout of many art forms is dominated by require- 
ments that dictate the form of an intellectual communication. 
Common features include the statement of one or more themes 


and the themes’ development in the light of the implications 
unfolded. 


An aesthetic experience must be defined in terms of attitude 
rather than mechanism. The attitude adopted is a complex © 
detachment and involvement; detached in the sense that the re- 
cipient accepts the work as an end in itself, involved in that the 
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experience commands attention and excites emotion. There is 
no evidence that any special mechanisms of perception or affect 
are called into play. 

It is usual to ascribe to major artists a high degree of inventive- 
ness, intellectual power and the capacity to excite strong affect. 
Inventiveness refers to fecundity of ideas, and, more subtly, to 
the ability to present a given idea in many ways, to wring a 
maximum of variation and development from a theme. Intellec- 
tual power shows itself mainly in an ability to organize and give 
direction to a wide range of material. The power of exciting 
affect can be exercised in more than one way; with some recipients 
it is stirred automatically by the exercise of invention and intellect, 
with others it is enhanced if the work is felt to be based on some 
human experience whose significance it enhances. ; 

The great artist is sometimes said to express the spirit of his 
time, an assertion that raises more questions than it answers. 
While some artists come to fame on the crest of a wave they 
have helped to propagate, there are others whose work seems 
posthumously to have been in advance of the period it was pro- 
duced in. Two comments are possible. First, an important artist 
must be in vital contact with something, but the nature of this 
something must be very liberally interpreted so as to include 
themes as far apart as the aspirations of a repressed people and 
the artist’s personal conflicts. Secondly, it will be easier for an 
artist whose outlook and choice of theme are in line with the 
Contemporary climate of opinion to achieve recognition. The 
artist whose views are out of line may fail to win a public, but this 
1s not necessarily due to any shortcomings in his work. 

The effect of art is to extend the boundaries of consciousness 

Y giving expression to what has hitherto eluded it. Until an 
Experience has been expressed, it may be regarded as inexpressible 

y all except the artist. There is an analogy here with the scientist 
concerned to solve a difficult problem. Such a problem may be 
insoluble in terms of any existing model; it will then be declared 
beyond the scope of scientific methodology. Up till a hundred 
and fifty years ago this was the accepted view of the full range of 
Psychological problems. It is still said of many human issues. The 
sclentist preoccupied with such a theme may be compelled to 

orge a new scientific model, just as the artist in a similar predica- 
ment has to forge a new technique. 


166 THE PSYCHOLOGY OF HUMAN COMMUNICATION 


The time taken to assimilate a factual statement is measurable, 
though it may appear without duration to introspection; the time 
required to follow a coherent argument is to all intents and 
purposes the time required to read or hear it. But a work of 
art that gives up its total meaning by the end of one perusal or 
performance is generally a shallow one. Asa rule first performance 
sets up something analogous to a persistent after-image in the 
recipient, as though a seed has been planted and must grow an 
tun its cycle. This need for temporal development is bound up 
with the fact that the presentation evokes more than a thought 
or a mood; these could be elicited with no basic adjustment of 
perception, which is what originality appears to demand. 

A work of art can mean different things to the same recipient 
on different occasions. This appears to be a function of condensa- 
tion, a mechanism which enables the artist (like the dreamer) to 
concentrate different levels of meaning into the same text. To 
take an obvious example: Hamlet can be accepted as melodrama 
by a playgoer whose taste favours this, but the playgoer with an 
ear for undertone hears something totally different; each inter- 
pretation is complete in itself, the two dramas coexisting in a single 
text. The parallelism of esoteric and exoteric readings attribute 
to much scriptural writing is a similar instance of condensation. 
A special form of this mechanism consists in the juxtaposition o 
elements from different levels of experience. ‘And Jacob was left 
aone and there wrestled a man with him till the breaking of the 

ay. 

Ambiguity which, as Empson has pointed out, can be a major 
poetic weapon, is a close relative of condensation. Whereas 
condensation permits the recipient to select an interpretation 
appropriate to his level of understanding, ambiguity enhances 
the pleasure of the sophisticated. d 

Redundancy 1s a yet more potent instrument. Most of the means 
by which the poet gains his effects contain some lacing of it— 
alliteration, assonance, rhyme, metre, Similarly with the plastic 
arts, where words like colour scheme, interchange, pattern impY 
the repetition of selected shapes and tones as a source of gratifica- 
tion. The redundancy favoured by verbal artists rarely consists 
of sheer repetition; usually it involves the selection and patterning 


of a few favoured elements, at times building up to a power 
consonantal barrage: 
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‘A beetling baldbright cloud thorough England 
Riding: there did storms not mingle? and 

Hailropes hustle and grind their 
Heavengravel? wolfsnow, worlds of it, wind there?’ 


In factual communication redundancy is held to be wasteful and 
slackening beyond the point where it is necessary to ensure 
understanding. It is of interest to find a factor accorded scant 
respect in the intellectual world raised to the level of a creative 
instrument in a work of imagination. 

A great deal of failure in communication has been ascribed to 
schema incompatibility between sender and receiver. The human 
being interprets the external world in terms of the schemas 
which various influences have established in him. When he 
encounters the work of someone whose schemas resemble his own, 
understanding is easily set up; when the divergence is great, 
communication is made difficult. It seems probable that likes and 
dislikes are closely related to ease or difficulty of communication; 
and, so far as this is so, it points to schema incompatibility as the 
source of divergent response. 


This chapter has been concerned with communication between 
artist ae audience or spectator; it has hardly touched the yet 
more complex issue of the artist’s selfcommunication. This area 
has received little illumination from professional psychologists, 
who have at times resisted enlightenment from other quarters. 
For example, Koestler’s Act of Creation (62), though published 
with an enthusiastic foreword from Burt, has not yet received 
the attention it merits. The book sets out a wealth of evidence 
from three major fields of mental activity. To the criticism that 
the author has carried out no experimentation of his own, the 
answer must be that the insight of an imaginative writer should 
prove invaluable in devising experimental strategies in so rich 
and difficult a field. It is one thing to study creativity at the level 
of simple problem-solving, another to ask questions relevant to 
the activities of Kepler and Michelangelo. While it is right to 
Press experimental activity forward wherever it has the least 
chance of succeeding, it is useless to boycott areas where present 
chances seem remote but where understanding can be enlarged by 
theory and example, 


32 Personal relationships 


“Communication is too alarming. To enter into someone else’s 
life is too frightening. To disclose to others the poverty within us is 
too fearsome a possibility.’ 

Harold Pinter 


Fear of self-disclosure is only one of the hazards that discourage 
intimacy; fear of exposing oneself to excessive emotional deman 
is for some an equally powerful deterrent. But to present the issue 
in a balanced way we should add that many experience an Over- 
whelming need for intimacy, a need that can only be crushed at 
enormous cost. Further, whatever the humiliations and exaspera~ 
tions risked in the search for close personal relationship, there 4s 
no support for the view that mutually rewarding intimacy is 4 
figment of the adolescent mind. Such intimacies are realize 

tom time to time, even if they do not supply much nourishment 
for drama. But it would be over-ambitious to try to subject suc 

phenomena to experimental study, and having said this we must 
be satisfied to discuss this chapter’s theme at a more modest level. 

This book is concerned with the types of message one individual 
wishes to transmit to another, the barriers that distort or prevent 
transmission, and the lines of research relevant to these problems- 
The basic questions are: how shall A ensure that B understands 
what A sets out to convey? or, where the message contains an 
affective element: how can A ensure that the appropriate affective 
state is aroused? We are interested in the mechanics rather than 
the motives behind a communication, It is not our purpose to as 
whether A’s intention is to transmit information for its own sake 
or whether he wishes to persuade, manipulate or exploit 
hearer. These are admittedly highly important questions, but an 
attempt to outline the main areas of human communication 
cannot do more than draw attention to such possibilities. It is 
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however, necessary to point to two more basic qualifications. The 
situation between sender and receiver must be differentiated to 
the point of asking whether A and B are encountering one another 
as individual persons or as the occupants of assigned roles; and, 
a wider question still, whether communication between them is 
facilitated or retarded by the interaction of their personalities. 
The concept of role has received considerable attention from 
sociologists and social psychologists, largely in connection with 
the place of individuals in formal organizations and the need for 
clear definition of function. Such need originates frequently in 
the practical necessity of dividing work and responsibility. In 
the simplest instance, the volume of work falling to one person 
may increase to a point where division between two or more 
people becomes called for. This may or may not entail a division 
of function. If the function is unchanged, we find two people 
working where one worked before, each being able to ask and 
answer the questions to which the work gives rise. With a func- 
tional division, the position is somewhat different; we find X 
speaking for his half of the work and Y speaking for his. From 
time to time X will be heard saying, “This should be referred to 
Y’ or ‘This is Y’s pigeon’, and he will develop a skill for examining 
new work in terms of its X-relevance. He may, particularly if 
he is a man of marked ability, come to be endowed with a plurality 
of roles; he may then be heard saying, “Wearing my x hat I see 
it this way, but if I put on my Z hat it looks like this.’ There is a 
limit to the number of roles a man can assume and clearly no two 
roles must involve undue contradiction; a lawyer cannot prosecute 
and defend in the same action, a banker gets confused if he 
borrows too freely from himself. A man’s words will be influenced 
by whether he is assuming a role or not, as when a commanding 
officer reprimands a subordinate for a spirited but irregular piece 
of behaviour and follows his rebuke with muted personal con- 
gratulations. To the uninitiated, perception of the roles assumed 
y others often occasions bewilderment, while to the sophisticated 
the naive man’s inability to assume a role may afford exasperation 
and embarrassment. 
Attention to the importance of defining formal roles may well 
ave made us all more conscious of the less formal kind we have 
always taken for granted. There is a quickened awareness of the 
self as child, parent, spouse, employer, householder and so on 
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which makes the individual less ready to become identified with 
a single dominant role. The absolutism of earlier attitudes (I am 
a father and I demand the respect proper to one) has given way 
to a self-conscious relativism (I may be a father, but I remember 
what it is to be a child). If the danger of absolutism is to identify 
the role with the self, that of relativism may be to lose sight of 
the self behind a cinerama of phantom images. Some people 
today share the dilemma of the Pirandello character who ex- 
claims, ‘I am this to this man, that to that man, but when all is 
said and done, what am I to myself?’ It is probable that someone 
sometime has set out to demonstrate that a man is the sum of all 
the roles he has ever assumed, and that when these have been 
systematically discarded no identity remains. (Despite his title, 
Erving Goffman (40) sometimes comes near to this position in his 
Presentation of Self in Everyday Life.) Without entering on a round 
of metaphysical speculation, we may draw attention to what 
happens when the same role is enacted by half a dozen persons m 
turn, when, for example, each member of a small group assumes 
the position of chairman in a committee exercise. Here, with role 
held constant, it is customary to remark on the range of person- 
ality displayed and the reflection of this in the variety of ways 10 
which the same duties can be performed. 7 
To what extent does personality facilitate or retard communi- 
cation? This question can be considered from the point of view 
of the sender in isolation, and from that of the sender in relation 
to different receivers. The personality of the sender may influence 
his preference of medium, his perception of a receiver's attitudes 
and the extent to which he is inclined to make communications 
at all. The main communicating media are speech and writing, 
and there are occasions appropriate to each. The man who writes 
rather than speaks is apt to set up barriers which personal contact 


could often avoid; the man who distrusts paper leaves no recor 


of his decisions and actions, which in many circumstances 31° 


important to ensure continuity and the resumption of argument 
at a later date. 

It has been said of two British Prime Ministers that one possessed 
no antennae, while the other possessed nothing else. If by antennae 
we understand alertness to nuance and undertone, it is easy to $€? 
how either tendency can lead to failure in business and governs 
ment. The man who is all perception is likely to reflect the 
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prevailing mood without adding direction of his own; the leader 
deaf to the moods and feelings of others may produce clear-cut 
plans, but will be unable to gauge their acceptability. 

If personality affects the choice of media by the sender, it 
follows that sharp resemblances or dissimilarities of personality 
will influence the flow of information between sender and 
receiver. We must not, however, jump to the conclusion that 
close similarity of mood and tempo offer the ideal condition for 
partnership. It may be true that communication is an impossibility 
between those who figuratively speak different languages, but 
observation suggests that successful partnership—in business, on 
the stage, in politics, in marriage—is often marked by personality 
contrast. Extremes of likeness and unlikeness may each inhibit 
sympathetic understanding; the individual in search of a collabor- 
ator no more needs a replica of himself than an opposite with 
whom he has nothing in common. This hypothesis appears to be 
supported by one of the few experimental studies bearing on the 
issue. In a study of the ability to communicate emotional mean- 
ing it was noted that high interpersonal compatibility was 
associated with a moderately high perceptiveness between sender 
and receiver, whereas low compatibility was associated with 
high as well as low perceptivencss of the partner’s efforts to convey 
this type of meaning. ¢ : 

It is sometimes noted that persons mecting for the first time 
appear to enter into an immediate rapport, while persistent attempts 
at communication by the well-intentioned often lead nowhere. 
To some extent, likes and dislikes seem to be rooted in physical 
and chemical affinities communicated without conscious effort. 
If such affinities are very strong, they may induce a belief in com- 
patibility at other levels, e.g. sexual attraction can masquerade 
as intellectual and emotional harmony. While many hope for 
and some attain a relationship which fuses all the main dimensions 
of personality, there are numerous instances of intimacy along a 
single dimension, intellectual companionship without emotional 
complication, affective compatibility between those of widely 
separated intellectual interests, sexual rapport without mental or 
affective sympathy. 


33 Is any experience essentially 
incommunicablez 


‘It is the function of art to express the inexpressible.’ 
Goethe 


‘There is indeed the inexpressible. This shows itself; it is the 
mystical. 

“The right method of philosophy would be this. To say nothing 
except what can be said, i.e. the propositions of natural science, 
i.e. something that has nothing to do with philosophy: and then 
always, when someone else wished to say something metaphysical, 
to demonstrate to him that he had given no meaning to certain 
signs in his propositions. This method would be unsatisfying to 
the other—he would not have the feeling that we were teaching 
him philosophy—but it would be the only strictly correct method. 

My propositions are elucidatory in this way: he who under- 
stands me finally recognizes them as senseless, when he has climbed 
out through them, on them, over them. (He must so to speak 
throw away the ladder, after he has climbed up on it.) 

J ra must surmount these propositions; then he sees the world 
tightly, 

“Whereof one cannot speak, thereof one must be silent.’ t 

Wittgenstein 


The famous last words of the Tractatus offer as good an approach 
as we shall find to the question of communicability. On the face 
of it Wittgenstein’s book is a contradiction of his main thesis» 
which is, put crudely, that communication is only possible when 
there is perfect correspondence between expression and its object- 
Such correspondence, he asserts, is to be found in the propositions 
of natural science and nowhere else, Propositions of this kind dea 
with facts, and facts are public coin about which it is possible t°. 
speak with total clarity and freedom from ambiguity, proot © 
which lies in the possibility of basing predictions on factual 
propositions and verifying them later. It would not be possible to 
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do this if the proposition meant one thing to one man and some- 
thing else to another, which in Wittgenstein’s view is equivalent 
to saying that it does not mean anything at all. But works of 
philosophy do not carry a single unequivocal meaning to every 
reader, nor can we base experiments directly upon them. Hence 
Wittgenstein, a philosopher of scientific method, seems to be 
denying that his own work can communicate. Even his greatest 
admirers have found this hard to accept. 

How deep is the contradiction? Is it more than a verbal con- 
fusion? We commonly use the word communicate both of 
messages that transmit confirmable information (‘The thermo- 
meter on my wall registers 64° Fahrenheit’) and of those that 
try to convey our own states of feeling and mind (‘Iam too hot’, 
‘Lam worried about the state of the world’). The first of these 
is often referred to as objective statement, the second as subjective. 
If someone says ‘I intend to use communicate only of objective 
statements because these are the only statements that can be 
transmitted without ambiguity’, he is entitled to his convention, 
Is this what Wittgenstein is trying to say? He certainly is saying 
this, but he goes much further for he adds that if one cannot speak 
unambiguously, one should not speak at all. The implication is 
that the urge to speak, the need to create new meaning is suspect, 
even though it is this urge that leads people like himself to speak 
and write. Such an implication is essentially anti-psychological, 
for it denies the validity of everything that makes human com- 
munication possible. If we take Wittgenstein at face value, he is 
saying not merely that all affective messages are incommunicable 
but that most content messages are too, since even these carry a 
penumbra of subjectivity. The only messages that conform fully 
to his prescription are sign messages, and these do so because signs 
are conventions devoid of connotation. ` 

It need hardly be said that sign messages and the codes on which 
they are based are the product ofa highly sophisticated intellectu- 
ality. So also are conceptual and scientific ways of thinking, which 
up to a point have much in common with codes. Conceptual 

inking aims to be free of the individual moment or event, 
aspiring always to higher levels of abstraction. But sign messages, 
though free of association with any particular occasion (an a 
transmitted on Monday is no different from an a transmitted 
on Sunday), cannot be said to aspire at all. They amount to 
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mechanical transactions in an accepted currency. They represent 
the elements through which meaning can be expressed, but they 
themselves express nothing. Alter the code—use ‘b’ where you 
used ‘z’ and ‘g? where you used ‘j’—and another run of trans- 
actions becomes possible. The code is wholly arbitrary; all that is 
necessary for it to work is agreement about what signs correspond 
to what sounds; there is no sense in which the sign expresses the 
sound (if it did so once, all that is long forgotten.) 

The view of mind as an instrument which, used rightly, can 
give totally objective information is rooted in the fallacy that 
ind is a passive recorder of external information. We argue 
earlier that this was a layman’s error, that perception is an inter- 
active process, a transaction between brain and environment. 
The notion of non-participant observation is thus a sophisticate 
version of an unsophisticated assumption, at variance with the 
view of the brain as an adaptive organ, an instrument that 1$ 
continually revising its perceptions and its concepts. It is not, © 
course, denied that training can sharpen and refine our menta 
processes and so make us capable of objectivity within the limits 
of our development; this can create the illusion of an absolute 
objectivity which may go unchallenged for a long time. But 10 
the end a limit will be reached, our approved models will yield 
diminishing returns, and new problems will remain unsolved ti 
a basic revision in conceptual thinking is brought about. The 
mechanism which makes such revision possible cannot be ac- 
counted for in conscious terms; it appears to entail a regressio? 
to fantasy levels. How consciousness can be reactivated by a sut- 
tender to more primitive modes of experience will perhaps 
appear contradictory to those who draw a hard-and-fast line 
etween imagination and intellect, But such distinctions, thoug? 

useful in discussion, lead to a sterile dualism if pressed too far. 
The position we are moving to is that sharp dichotomous 
thinking (subjective versus objective, communication versus 
non-communication) has been prompted by dialectical necessity 
rather than the facts of existence. The view that communicatio” 
is of an all-or-nothing kind, that the slightest tincture of impr 
cision annihilates the message transmitted has no warrant 1 
reality. We communicate with greater or less effectiveness 
sometimes our efforts give rise to catastrophic misunderstanding 
we meet people who appear to be on a totally different wav 
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length from ourselves; the effects of all these happenings can be 
deeply disturbing, but they do not lend force to the belief that 
any experience is essentially unconveyable. 

Admittedly some experiences are harder to transmit than 
others. The complex intellectual experience depends for its 
reception on a certain level of mental ability reinforced by 
training and a background state of information; to the extent 
that these are lacking in the recipient, the message will be received 
in a partial form. The affective experience which may result from 
a sequence of events spread over many years will be yet more 
difficult to convey. Here we must accept that the experience in 
all its details is likely to remain private, but there is no reason 
why its essential features may not be perceived and shared by an 
imaginative recipient or by one who has undergone a similar 
ordeal. In addition, the signs of such experiences can often be 
recognized by a trained observer, who may or may not be 
capable of entering into the quality of the condition. Whether 
both these types of transmission should be rated communication 
depends on the purpose of the sender. If his aim is to arouse 
understanding or sympathy he will not be satisfied by a diagnosis, 
however accurate; if he requires alleviation, it will not matter to 
him whether his physician has suffered migraine or insomnia. 

The problem of communicability reaches its climax with the 
extreme experience. Among the forms this may take we may 
mention crippling personal loss, sharp reversal of fortune, the 
infliction of injustice, a thunderbolt love affair, the lightning flash 
of mystical experience. These events frequently produce a com- 


pulsion to communicate coupled with the conviction that com- 


munication can never be achieved. The latter may perhaps be 
rooted in the sense that the subject has become alienated from his 
past life, so that he cannot make contact with the person he used 
to be. This would explain why it tends to be the communicator 
who stresses the inefficacy of words at the same time as he wrestles 
with them to forge new messages. It is possible that some such 
dissonance was at work in Wittgenstein, manifesting itself in 
the contradictions we began by noticing; it may even be that the 
tension between two personalities, as though Russell and the 
prophet Isaiah were struggling to possess the same psyche, o 
ferred a significance upon his writing which we do not find in the 
ucid consistency of more temperate expositors. 
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By contrast, Goethe’s paradox attains its goal with effortless 
directness. Implicit in his statement are the assumptions that the 
human being is in dynamic contact with his environment, that 
he has evolved to the point of self-consciousness, that he feels a 
need to transmit the contents of consciousness, and that through 
the genius of a minority of gifted individuals he has found the 
means of doing so. At the same time, the uncommunicated re- 
mains uncommunicable until the territory of consciousness has 
been extended yet further. We accept Goethe’s defiant paradox 
as a mechanism for bringing two levels of experience into relation. 
We boggle at Wittgenstein because he uses the language of one 
to repudiate the other. Drawing an uncompromising line between 
facts (of which the world is composed) and the world as a whole, 
he limits the possibility of communication to the first. Only 
propositions can be spoken and they deal with facts. “What can 
be said at all can be said clearly’, but ‘The feeling of the world as a 
limited whole is the mystical feeling’. The ‘said clearly’ is appar- 
ently intended to restrict utterance to a single level of discourse, 
and this restriction is precisely what all imaginative writers refuse 
to be bound by and which Wittgenstein himself refuses to be 
bound by. The restriction is unexceptionable as long as the speaker 
is working out the implications of a stated model or logic 
system, which is what the majority of mathematicians and scient- 
ists spend their time doing. But as soon as the limits of the syste™ 
have been reached, such a restriction leaves the thinker helpless, 
unable to extend his thinking and his experimental concepts. BY 
this criterion Goethe’s statement, a wilful contradiction, is ‘unclear - 
In fact it enlarges understanding. The capacity to do this is at the 
toot of all creative thinking, including creative scientific thinking: 
If we deny this we are saying that all metaphor and analogy make 
for confusion, but if we consider the root meaning of key scienti f 
concepts we find that nearly all of them have this type of origw- 
For confirmation we need look no further than the word entropy 
applied initially to a thermodynamic state and subsequently bY 
analogy to the world of man-made communication. 


PART FOUR 


Communication as an Area of 
Psychological Research 


34 Scientific method as an evolutionary 
process 


SCIENTIFIC thinking developed against a background of re- 
ligious belief, and many have seen this phase as a contest between 
the forces of enlightenment and obscurantism. Such people fail 
to notice that to a great extent a new set of beliefs has been 
substituted for an old one, and that often the new beliefs are 
held with the same dogmatism as those they have superseded. 
While much remains to be discovered about the way beliefs are 
formed and held, it is possible to make a few very general re- 
marks, We may think of a belief as a mental habit, the residue 
of an attitude acquired in the first place by learning. Seen this 
way it represents an adjustment to some aspect of the environ- 
ment and it will be clear that in this sense all human activities 
are dependent on beliefs which provide a stable platform from 
which to operate. The need for such stability is experienced what- 
ever we do, whether we are executing a psychomotor activity or 
solving an intellectual problem. In every context the most 
successful habits are those that can go longest unchallenged; but 
belief passes into dogma when its holder behaves as though 
challenge is unthinkable. When this stage is reached, the human 
being is in danger of losing his powers of perception and adapta- 
tion. He has become imprisoned by habit, unable to react to new 
types of change, unable to learn. In the final stage he will repress 
all evidence of change, seeking to exist as though he were living 
in the past; in an intermediate phase he may become highly 
subjective, seeing and resenting change in everything. 

The original worker in any field appears to most of his con- 
temporaries as a destroyer who trades in novelty for its own sake. 
Years later when his innovations have been assimilated, he comes 
to bë seen as one who has selected and discarded with ruthless 
insight, and who in doing so has incorporated whatever had sur- 
vival value in the work of his predecessors. This implies that all 
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lines of human activity must be viewed as evolving processes 
marked by moments of explosive breakthrough. Logic, mathe- 
matics and scientific method are such processes, even though our 
introduction to them may present them as areas of stability 
immune from change. i 

But no mind, however original, can be indefinitely receptive. 
The capacity concept has relevance at the highest imaginative 
levels as well as at the lowest; this applies with particular force to 
the originator devoted to working out a chosen line of research. 
A point will be reached where he is under pressure to resist (treat 
as noise) whatever is incompatible with his main design, and this 
may include the contributions of equally gifted workers in his 
own field. This is a hard fact to reconcile with the scientist $ 
allegiance to objectivity, but it is useless to turn a blind eye to it. 
In the field of creative endeavour open-mindedness is not enough. 
The only man who can make any sort of claim to it is the intelli- 
gent dilettante, and he can do so only because he has remained 
uncommitted, 

These remarks acquire increasing relevance as the amount and 
speed of transmission of all kinds of information become more 
and more intensified, Indeed, the volume of scientific research 
today and the inability of scientists to keep pace with it has 
done much to bring about a condition in which fresh concepts are 
treated like commercial products in an expanding economy. £ 
new theory hits the news, supplies for a while a jargon which Js 
on everybody’s lips, then falls away, ousted by something s 
more recent. This cycle of rise and decline has little to do with the 
theory’s authenticity; it is a manifestation, in an especially 
Inappropriate setting, of a restless search for novelty. If a scientist 
plays this version of the fashion game, he runs great risk of be- 
coming alienated from his discipline’s true course; while a? 
increased accent on research and technology may do much to 
accelerate the growth of important ideas, the image of a new 
hypothesis soaring aloft, illuminating the night sky with a short- 
lived flash, then spending itself like a Guy Fawkes rocket, has 
little to do with basic scientific advance. 

Scientific method, then, is not a static discipline but a process 
which develops as human consciousness explores its environment. 
There have, of course, been well-marked stages in this grow 
and there are occasions when it is justifiable to contrast it Wi 
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other modes of intellectual activity. Over-sharp definition is a 
permissible tool of instruction; we cannot, as Wittgenstein hinted, 
introduce too much relativity into our teaching or the student 
feels baffled and cheated. 

Among the more important phases of methodological growth 
we may mention deductive reasoning, refined observation, prin- 
ciples of classification and the controlled experiment. Each of 
these has started life as a branch of philosophy, after which 
philosophy becomes repudiated as hostile to science. It is, how- 
ever, wrong-headed to imagine that these early stages have ceased 
to play an essential role in scientific life. We may have left behind 
the moment when it was thought that truth could be reached 
by pure deduction, but that does not mean that we no longer 
deduce. All that has happened is that the deductive processes have 
become internalized; men theorize within the precincts of science 
rather than outside. 

From the time of Galileo and Bacon there has been a tendency 
to equate scientific pursuit with the controlled experiment. Un- 
doubtedly the controlled experiment has been the instrument 
responsible for most advances in the physical and many of the 
biological sciences. But if psychology had insisted on a corres- 
ponding degree of control in all its studies of human behaviour, 
it would hardly have got off the ground. If we must insist on a 
comprehensive definition of all scientific effort, we must limit 
ourselves to phrases like systematic thinking, trained observation 
and the scrupulous sifting of evidence. Should it be objected that 
this admits activities like history and biography, prediction may 
be added as a fourth heading; we cannot, however, insist on con- 
trolled experiment as a sine qua non without ruling out most of 
astronomy and large tracts of geology, botany and zoology. 

A similar view must be taken of the ‘pure’ sciences from which 
so many of the tools of research have been borrowed. Perhaps 
borrowed is not the most accurate word; it would be truer to say 
that there has been interchange between the principles of lp 
and mathematics and the practical problems of the external wor a 
It would not be difficult to argue that every mathematical branch, 
from simple arithmetic to decision theory, has come about a 
response to concrete problems, and it is a useful exercise to try an 
enter into the intellectual climate that existed before the invention 
of calculus or probability theory. 


35 Psychology and the physical sciences 


: ” 
‘The development of physics as “the queen of the selene 
may be regarded as a consequence, in part, of two fun ne, 
conditions: (a) the development ofa powerful mathematics bu R= 
the axioms of arithmetic, and (b) the fact that these axioms appr 
to be realized in vast areas of physical phenomena. consent 
scientists in other areas of knowledge, and in particular o A 
scientists, have not only respected physics but have tried to aC 
their own science in its image. Unfortunately, the second pe 
tion above is, in general, not satisfied by social psychologica ae 
nomena. It behooves the social scientist to try to forn j: 
axiom systems which satisfy the behaviour he is interested in en 
encourage the development of the appropriate pee re 
In its broadest sense, then, this is simply the recommendatio 
that the social scientist attend to his measurement theory. b 
Clyde H. Coombs 


This quotation from the writing (29) ofa well-known ene: ; 
ment theorist describes with fair accuracy the attitude of EES 
Psychologists to the achievements of physics. The author T 
clear that the limit of application of physical models to i 
field of psychology is soon reached and urges that the so 


abe ; dels 
Scientist attend energetically to the development of fresh mo 
reflecting the characteristics of 


oes, however, seem to take for 
cision of measurement afford the 


ee sy- 
The theme of physics is the structure of matter, that of F Me 
chology the structure of behaviour. Behaviour is roote 
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perception and some of the first findings of experimental psy- 
chology (cf. Weber’s Law) established the principle that human 
perception does not reflect the environment in a wholly objective 
way, but in a way that is influenced by the subject’s mental 
capacity, his prior experience and the context of present percep- 
tion, In other words, perception is basically an awareness of differ- 
ences. This relativity theme permeates all human behaviour. It is 
implicit in problems of human communication in the sense that 
Our reception of information is always affected by that already in 
Our possession. Helson’s Adaptation Level, acclaimed by some as 
one of psychology’s major principles, is to some extent a con- 
temporary restatement of the Weber motif extended to cover most 
of the main areas of behaviour. Whatever may be learned later 
about the neurological, biochemical and physiological bases of 
behaviour, it seems unlikely that such knowledge will alter our 
general conceptions about human response, and an understanding 
of the principle that underlies this is of far greater account to 
both theory and practice than the ability to make precise measure- 
ment in a restricted field. Without such understanding it is 
Impossible to interpret the implications of measurement, to 
decide, for example, whether what has been found in the labora- 
tory will hold good in a real-life situation. 

Perception and judgement are not passive reflectors of the 
environment, but operate in a field dictated partly by past experi- 
ence and partly by the components of the present occasion. Psy- 
chology is concerned to investigate mechanisms of this type, and 
1t will be seen that though such investigations call for accurate 
Measurement and an understanding of probability and sampling 
theory, there is no demand for superfine quantification. Indeed, 
Very fine measurement would often be an irrelevance, as it wo 
i aa to estimate a man’s height to a twentieth of an 

ch. 

What has just been said is not, of course, intended to suggest 

at human actions and judgements must be accepted by the 
©Xpetimenter as units incapable of further analysis. All judgements 
and actions are the resultants of interacting, conflicting or rem- 

Orcing mechanisms, whose nature it is the business of experiment 


and statistical i identi the starting-point of al 
ical analysis to identify. But the z aa E OS 


d behaviour, 


ae Inquiries must always be the behaviour o 
ether studied in real life or the laboratory, an 
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however controlled or refined, is a gross phenomenon when set 
against the behaviour of matter in a prepared situation. 

What may seem paradoxical is that there is little or no correla- 
tion between measurement precision and sophistication of experi- 
mental design. Psychological experiments require as much 
expertise as any other, and it is by virtue of this that psychologists 
claim that their work is scientific. 

The upshot of this argument is that there is a risk that psy- 
chology, having torn itself free from philosophy, may immolate 
itself on the altar of physics. Should this happen, it will be due to 
a confusion between the aims of measurement and experimenta- 
tion. There is not a great deal of difference between the methods 
of various disciplines, but the degree of measurement called for 
varies enormously from one to another. As a rule the purpose of 
applying the physical sciences is to forge an instrument or piece 
of equipment capable of carrying out a narrowly specified tas 
with great accuracy. It would be surprising if such accuracy cO 
be obtained without scrupulous regard for every detail of design. 
But the salient feature of human behaviour is plasticity rather 
than precision, and apart from this the concept of design has 
little meaning in the human context. A man’s energies may 0° 
directed to the development of skills and the exercise of these 
may call for a high degree of co-ordination and accuracy; a 
these settings there is some analogy between man and machine 
but in the activities regarded as most specifically human, $ ae 
are usually subordinate to more comprehensive ends. The mat 
matician is more than a calculator, the artist more than a CF 
man. = f be- 

While psychology is concerned with the prediction © 
haviour, the goals of prediction are not always self-evident. ziet 
implications of this will stand out more clearly when we cons! oe 
the lines of research appropriate to the three areas of communi 
tion. But before we come to this, it is desirable to carry ett 
comparison of the aims of physics and psychology a stage furt 


36 The dangers of mechanomorphism 


In hi “ M 
(t17) ate language on medicine’ Young 
understanding of the H sete analogies in developing our 
eens g of the human organism and the effects of unthink- 
paras re of the terms used to express them. There is, he 
ne k : i sioni tendency to confuse descriptions and facts 
La verlool the extent to which facts’ are dominated by 
inguage. Physiologists may smile at Descartes’ talk of water- 
pipes and fountaineers, but many of them have been dazzled by 
modern imagery, and while the terminology of a Sherrington 
1] our talk of neurons, action potentials 
has not produced a satisfactory set of 
methods for dealing with nervous disease’. 
y is even truer of psychology, whose 
n as a scientific discipline has lent 
added weight to the fascination of mechanical analogies. The 
ed enshrines all the attributes of 
lity, and since the ability to predict 
k of scientific attainment it is natural 
ken when a chance of representing 
ffers. What the experimenter $ 
ook is that a mechanical 


model may simulate behaviour wi 
at the same time omit an essential 
illustrated somewhat grotesquely b 

orders of approximation to stan ard English text. Starting with 
zero-order approximation (symbols in heres 
able, e.g. xFOMI), he moves through first-order approximation 


(symbols independent but with frequencies o 
text, OCRO HLI), secon -order (digram structure, ON TE 
mm structure, IN NO IST 


ANTSOUTINYS), third-order trigra! 
), ae ation (words chosen 


LAT WHEY), first-order wor 
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independently but with appropriate frequencies, REPRESENTING 
AND SPEEDILY IS) to second-order word approximation (word- 
transition probabilities correct but no further structure, THE 
HEAD AND IN FRONTAL ATTACK ON AN ENGLISH WRITER). 
At this point we may be wondering if the frontal attack is 
threatening the English writer by making his job redundant. 
Reflection suggests that this fear is unnecessary. The orders of 
approximation have been reached by drawing systematically on 
the pooled contributions of past writers. Had there been no past 
writers, there would have been no contributions; hence the 
writers may be seen as necessary conditions of the approximations. 
Still, it may be argued, new writers also draw on the pooled 
contributions of past writers; shall we, then, by applying Shan- 
non’s model be able to dispense with writers in the future? The 
answer to this could be that if a writer does nothing but draw on 
pooled contributions, there is no reason why he should not be 
dispensed with; but the writer whose work has survival value 
will have added as well as drawn. / 

It is probably unnecessary to add that Shannon’s purpose 1n 
devising the above model was not to explore the mechanisms ©: 
verbal behaviour. What he set out to do was to generate an 
artificial text which would help him to define and prove theorems 
televant to the encoding and transmission of actual English 
Messages through an artificial system. 

The appeal of the machine image to the psychologist is offset 
by the almost universal appeal of the concept of freedom to men 
and women of all kinds. This concept may be intellectually 
diffuse and emotionally toned, but millions have died for it an 
few have succeeded in living without it. This is not the place to 
analyse the sources of this archetypal notion, but it is necessary 
to draw attention to its compelling power and the formidable 
dilemma it poses for psychology. The primacy of the concept is 
asserted not merely at the level of politics and government but 
in every field of human activity. Whatever line he is pursuing; 
whether it be gambling or research, a man cannot rid himself © 
the notion that however much of his conduct may be predeter- 
mined, there is over and above this an element that remains free, 
that psychologically he is an open rather than a closed system. 
It may not be possible to demonstrate that this conviction has 
validity, but it is not difficult to point the distinction between 
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the closed and open aspects of behaviour at the level of an every- 
day activity. A game such as chess, where every move can be 
given formal expression and its implications subjected to analysis, 
lends itself to this kind of demonstration. This pastime, now 
nearly fifteen hundred years old, has undergone surprisingly little 
change, and since it became popular in Spain and Italy in the 
fifteenth century its rules have remained virtually unaltered. 
During this period full records of innumerable games have been 
kept and key moves submitted to exhaustive examination. As a 
result a cumulative lore, a kind of collective memory, has grown 
up, so that today any player in any country can have access to it 
and no player can progress far without assimilating its elements. 
Indeed, a newcomer picking up a standard work on chess openings 
and noting the endless columns of variations, might carry away 
the impression that the prime requisite for championship honours 
was a vast memory store, that the successful player was the one 
who recalled most frequently the approved move in a given situa- 
tion. Without belittling the value of analysis or the advantages of 
strong powers of retention, it can be asserted without hesitation 
that the appeal of the game cannot be accounted for in this way; 
more than this, the appeal would fade ifa point were reached when 
the outcome of all possible moves had been evaluated and com- 
mitted to the individual memory. The fascination of the game 
lies in the fact that in spite of the huge common denominator of 
pooled experience, it is still possible for the individual to devise his 
own strategies and develop a personal styler) ey A 

What is true of chess holds good of other activities; in fact it 


would probably be safe to say that all activities that exert a con- 


tinuing clim on human interest afford the Esga 


developing a cumulative lore without exhaustin 
of personal manner and expression. 

Our two examples, chess and the Shannon language approxi- 
mations, both illustrate the point that a complex phenomenon ean 
always to a degree be represented in terms of something less 
complex. A work of literature can be viewed as a sequence o 
words or letters, a game of chess as a sequence of moves. Such 


representations transcribe in a systematic and logical way the 
manifest features by which these processes can be coap ; 
but they do not transcribe the processes themselves. Similarly, 

g the symbols 


information theory offers a means of transmittin 
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from which messages can be constructed, and mechanical models 
of behaviour can transcribe generalized characteristics of the be- 
haviour itself But all models are derived from past events; 
language approximations from the past use of words, chess 
analyses from past games, behaviour models from past perform- 
ances. On the basis of these poolings it is possible to make certain 
types of prediction. It is important to know the sorts of prediction 
that can be made and the sort that cannot, In psychology two 
kinds are possible. We can say first how people in general are 
likely to behave in specified conditions, and secondly whether 
A is more likely to behave in a specified way than B. To say 
that A is less likely to behave in a specified way than B could 
mean many things, one of which could be that A is original and 
creative, so that the details of his performance cannot be antici- 
pated with the same assurance as B’s, 

While the psychologist as scientific investigator is pledged to 
extend the principles of measurement and prediction to larger 
and larger areas of behaviour, he has no grounds for assuming 
that every aspect of behaviour must prove ultimately measurable. 
Still less must he ignore the effect that such a belief may have 
on human beings, for there can be no doubt that we are all influ- 
enced in both attitude and performance by the view we take of 
ourselves and our capacities. The anthropomorphic view may 
contain elements of vanity and childishness, but at least it pre- 
sented the human being with a positive self-image; the mechano- 
morphic view, by underplaying the role of human spontaneity 
and individual responsibility, could well deject and degrade man 
in his own eyes, and it would be ironic if the psychologist, to 
whom many look for guidance, were to reinforce this image 
through a mistaken notion about scientific integrity. 


37 Research on sign communication 


ets referred to earlier Cherry (25) examines the analogy 
i Sie piace cater channel and a human operator, and 
theory, he a wera i ying i the former Communication 
eal E ut, is expressed entirely in the language of an 
ernal observer, not in that of one of the participants; it is a 
ee theory concerning the average, macroscopic properties 
of a system, not specific momentary properties; the communi- 
cants operate with an agreed alphabet of signs, and this alphabet 
remains unchanged. Against this, the human operator is an 
Integrated organism with interacting sense organs which cannot 
be compared with independent input terminals; the parameters 
of his experience are subject to change; he attributes meaningful- 
hess to stimuli, whereas communication theory makes no reference 
to meaningfulness but merely to syntactic properties and rules, 
to signs and their probabilities. There are, however, situations 
where it is possible to ignore meaningfulness, regarding stimuli 
like letters, words, etc., purely syntactically’. When we can do 
this, ‘we are assuming that the responses of a human operator 
depend only upon the range of choice they offer and their proba- 
bility of occurrence’. Where a situation approximates to this 
condition, it is permissible, in Cherry’s view, to apply com- 
munication theory to experimental psychology. 
While there can be no objection to a communication theorist 
translating a human situation into his own language, the psy- 
chologist must be wary of adopting this language uncritically. 
He B bound, for example, to ask what is involved in a phrase 
e ‘ignoring meaningfulness’, and when he does so he is likely 


to decide that such situations lend themselves to communication 
theory not because meaningfulness is irrelevant to the operator 
This is a point of great 


but because it is constant for all operators. 
importance to the main argument of this book and offers an 
189 


190 THE PSYCHOLOGY OF HUMAN COMMUNICATION 


explanation of why the concepts of information theory have quali- 
tative reference to human communications of every kind. In 
the messages transmitted through artificial systems the concept 
of meaning does not arise, because the items transmitted are the 
symbols from which meaning can be derived, although they pos- 
sess no meaning in themselves. But all human communication 
trades in meaning, the messages which approximate to the 
conditions of artificial systems being those where meaning is 
fixed, e.g. all motorists on English roads know that a green 
traffic light means ‘Go’ and a red light ‘Stop’. If these systems 
were replaced by human operators (policemen) their ‘Stop and 
‘Go’ signals might be expected to approach a similar uniformity, 
although individual ways of executing arm movements might 
introduce a slight degree of ambiguity. If agreement about the 
use of arm movements had not been reached, so that one police- 
man beckoned, a second jerked his head and a third used his voice, 
the number of misunderstandings would be greater still. Finally, 
if there were no agreement that the function of a policeman was 
to tell the motorist when to move and when to wait, communica- 
tion would be minimal. fs 
The fact that information theory can be applied directly (i-e 
mathematically) to very few human situations is, then, because 
very few communications between human beings are wholly 
unambiguous. The majority are made up of a core of agree 
meaning fringed with varying shades of peripheral variation. 
The factors making for variation have been discussed in Part 2» 
one of the chief ones being that the interpretation of most mes- 
sages is partly dependent on the receiver's state of information. 
second important reason is that human beings operate as ope? 
systems except when they knowingly place themselves wi 
the context of a closed one. If they did not operate as open 
systems, they would be incapable of extending their thoughts 
and experiences; to some degree failure in communication is 4 
penalty that has to be paid for creativeness, which would be 
unthinkable if, reverting to the language of communicatio" 
theory, men were not free to vary and add to their alphabets. , 
The practical impetus to the psychologist’s study of communi- 
cation theory has sprung from the need for human beings t° 
take the role of operators in artificial systems. To do this sucen 
fully the operator must narrow his attention to the task © 
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processing information within the context the system lays down. 
Many experimental studies have been directed to this end, and 
those mentioned in the following pages represent only a small 
cross-section of this effort. Some of the studies have been discussed 
already; they are mentioned again in the hope of giving con- 
tinuity to the presentation. 

Eighty years ago Merkel noted that as the number of choices or 
alternatives increased, the time taken by the subject to choose 
from among them increased too. This finding was accepted, but 
it was left unexplored till Hick (51) published a paper on the rate 
of gain of information, which showed that there was a linear 
relationship between reaction time and the logarithm of the 
number of alternatives. This constituted an advance from Merkel’s 
rank-order type of lawfulness to the establishment of a constant 
rate of gain, which would make it possible to predict the effects 
of varying the amount of information by extrapolating from 
existing data. By applying information theory to the field of 
choice reactions, it thus appeared possible to express the structure 
of stimulus sequences in statistical terms by the formula 

Reaction time =a +bT _ 
where a represents a part of the reaction time irrelevant to the 
process of inc b is a slope constant and T the amount of infor- 
mation transmitted. It also seemed legitimate to regard 1 basa 
measure of channel capacity. Subsequent research has suggested 
that this formula oversimplifies, in that it ignores the relationship 
between stimulus and response; this, when good’, is found to 
give a very low or even a zero value to b. This goodness appears 
to be the result of practice, the effect of which can be to obliterate 
Teaction-time differences for choices from alphabets of different 
size. In other words, Hick’s finding seems to apply most com- 
pletely when task learning is at an early stage and to grow pro- 
gressively less marked as learning proceeds. There are ne 
that the phenomenon reasserts itself if at any stage the d 4 G a 
of the task becomes accentuated, e.g. by being performed un A 
arder conditions. Presumably this is because any E ane 

of difficulty introduces a new learning element. ree eae 
throw together the terminologies of psychology and mio Pais 
theory, learning may be re arded as the ie ee Ban a 
and the rate of gain of information gets flattened as 
neutralized by practice. 


ON 
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Crossman (31) has explored the noise phenomenon Soria 

ifferent point of view. Noting that the amount of ha pe 
performance under constant conditions is roughly s ole 
variety of situations (simple and choice reaction Be : ieee 
judgements expressed on a continuous scale, repeated fas oe 
movements to a fixed target), he argues that there en i 
general factor at work producing Gaussian variation oe Peal 
to 20 per cent of the mean of any one-dimensional F araa 
output not subject to feedback control, By analogy wi in ainele 
physiological work on the mean impulse frequency in pa 

bres, it seems reasonable to attribute the above findings ae 
herent random fluctuations in the central processes. Random v 
tion is recognized as a basic noise factor in artificial Liar Z 
it may be that variations in the brain’s nerve impulses pro! 
corresponding effect on human behaviour. p Labora 

Weisz and McElroy (t09), of the usar Decision Sciences saath 

tory, have investigated the effects of speed stress on the proc 
of information in a comp. DOE ae 
complexity of information processing are included in a 
plicated task, are there 
various sub-tasks under increasin 
which consisted basicall 
four geometrical forms (r 
lelogram), included five 
in (a) spatial and te 
sponse, (b) frequency of 


frequency of response events in 
general, the results were interpret 


Statistical decision theory- con- 
same laboratory, has been 
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cerned with a three-part programme studying the effects of task 
stress on the processing of information. In Part 1 he studied first 
the effects of system variables on reporting ability. Here the basic 
task required the display for one second of slides carrying various 
amounts of alphabetic data. Six experiments were planned to 
study the effects of load, delay, presentation rate, response rate, 
load rate, and display reported on (last seen or last but one). The 
subjects were highly trained operators in comparable situations. 
No main effects were found for delays, presentation rates, response 
rates, or load rates. For slow presentation rates accuracy was 
poorer when the subject responded to every display rather than 
only to some. This effect disappeared, however, for the higher 
Presentation rates. The accuracy for the last display seen was 
greater than for the previous one. It was noted that the subject 
appeared to reach a limit of performance, which he would not 
normally attempt to exceed. He also seemed to develop a coding 
system which permitted him to handle more and more informa- 
tion up to the code’s limit, all other information being rejected 
or filtered out before storage in short-term memory. 

In Part 2 Teichner investigated the interaction of short-term 
and long-term memory through the medium of letter Lanai 
with gaps of varying length. The results showed that the effective- 
hess of data selection from long-term storage depended upon 
short-term demands, but failed to demonstrate an interaction 0 
more than nominal interest. 3 

With Part 3 he turned to subjective information as a function 
Of source information, The experiments suggested that subjective 
information, defined as the amount of information in judgement 
of the number of different events and frequency of events, was a 
useful dependent measure for describing stimulus or display 
events as the subject assesses them. Different phenomena seem to 
Occur when he makes a judgement about a sample from the stimu- 
us or display sources and when he makes judgements from 
samples about the source itself. Results also suggested that there A 
An Optimum range of redundancy for a given amount of ite 
tion, that the time rate of presentation is a significant variable an, 
that subjective information first increases and then decreases WI 
an a ang rate. P Jvania) 

urner, Wallace and Wessel (100) (University p 


ave examined the effects of excess and redun 
N 
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on the speed of information processing, which they define as the 
‘transformation of a set of input messages into some other set of 
output messages’. By excess information they mean information 
that appears useful but is in fact useless, whereas redundancy is the 
name for substitute information. Both excess and redundant 
information were found to decrease the speed of task solutions 
and the number of efficient solutions (those using the smallest 
number of steps). But only excess material increased the number 
of mistakes made, although the extent to which this occurred 
was not great. The studies also noted a small association between 
mistakes made and the subjects’ ‘g’ levels. 

Turner and Wallace in collaboration with Tear (98) (also of 
Pennsylvania) have additionally investigated the effects of previous 
experience on response in ambiguous situations. Subjects con- 
fronted with entirely ambiguous information either did not 
respond at all or based their responses on past experience. 

Glanzer (39) has reported results of a five-year programme 
(1958-63) under the heading ‘Coding and use of information in 
problem-solving’. He describes his general purpose as studying 
information processing aspects of problem-solving and other 
forms of complex phenomena. His study falls into three parts 
with the titles in ‘Problem-solving’, ‘Encoding perception’, an 
Learning and storage of verbal materials’. In the first part he 
explored seven factors, example sign (positive or negative), 
concept size, series complexity (amount of superfluous informa- 
tion), information order, storage load, selection load and informa- 
tion rate. He found that the operations fell into two stages, firsts 
the specification and storage of the dimension values, and secondly, 
the selection of relevant dimensions on the basis of the example 
information. In a second study of EEG concomitancies he foun 
Systematic and predictable changes in alpha rhythm for each 
solving stage, but marked individual differences for kappa rhythm. 
This finding conflicts with that of Chapman et al., who found 
regularity for kappa, but alpha effects weak. Glanzer is now testi? 
the hypothesis that auditory inputs generate clear kappa effects 
and visual inputs clear alpha effects, 

In his encoding experiments, Glanzer started by establishing 
that the relative difficulty of individual visual stimuli could 2°t 
be accounted for in terms of information or gestalt theory- From 
this he formed the hypothesis that his subjects’ perceptual pro 
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cessing included a covert verbal encoding and that the length of 
the verbal code determined the difficulty of each stimulus. He 
terms this the verbal-loop hypothesis, and claims support for it 
from experiments using visual black and white stimuli, binary 
numbers and conventional figures. 

Glanzer’s third set of experiments examines the hypothesis 


that serial position effects can be used as a basis for analysing the 


functions of storage mechanisms in human subjects. Studies in 


rote-learning situations suggest that these effects cannot be ex- 
inhibition, but only as the 


plained in terms of facilitation or 
result of a strategy adopted by the subject. In free recall situations 
the subject appears to use both short-term and long-term storage 
(double-storage hypothesis). This hypothesis finds support in the 
results of experiments designed to manipulate each type of storage 


independently. 
Wiegand’s (113) interest is in the degree to which uncertainty 
derlying the be- 


can be considered a fundamental variable underly l 

havioural effects observed in both simple and complex information 
processing tasks. He claims to show that an area of behaviour 
traditionally relegated to the limbo of higher mental activities 
can be subjected to uantification, control and prediction. The 
situations he has eie] include simple reaction times, choice 
reaction times, and choice reaction times in which complex 


transformation operations are performed on encoded outputs; 10 
pon the subject 


all of these high levels of uncertainty are imp osed upor 
—in the first two the human component acts as à simple trans- 
mission channel, in the third as a translation or transformation 
channel. Wiegand urges that his analytic technique be applied to 
other higher processes such as decision-making, problem-solving 
and creative thinking. His general hypothesis is that an organism s 
reactivity is fundamentally a function of the variety of eae 
controlling events with which it is in continual contact. This 
variety is another name for uncertainty and if this can be con- 


trolled so can the organism. , 
Broadbent ha ip turned his attention to the uncertainty 
concept. Noting that the ease with which words E ke d 
appears to be an effect of their frequency of noe he has e 
amined in a more general context the interactions between 10- 
formation arriving from the senses and the subject’s pre-existing 


biases, Mathematical models, applied to the prediction of reaction 
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time from a knowledge of the probability with which various 
stimuli will occur, have been broadly successful. This has led to 
the identification of noise in a decision system with the amount 
of uncertainty or incompatibility between each stimulus and its 
appropriate response. Experiments have been carried out in 
which each stimulus is tactual stimulation of a finger-tip and 
each response is pressure of a key by a finger. In some cases the 
response finger is the one stimulated, in others a different finger. 
This variable is shown to interact with many others and the results 
are broadly consistent with the statistical approach. i 

Weisz, Licklider, Swets and Wilson (110) have produced an inter- 
esting theoretical study with the title ‘Human pattern recognition 
procedures as related to military recognition problems’. This 
discusses clearly, simply and logically the psychological problem 
of perception in terms of recent mathematical models, particu- 
larly that of statistical decision theory. The paper is too long to 
summarize, but its lucid quality can be conveyed in a couple © 
quotations :* 


1) “The main trend in the experimental psychology of perception 
during the last decade has been to analyse perception as a ki 
of problem-solving. From this approach, one sees the perceiver 
as an epistemological system, the task of which is to develop 
and maintain a simple, consistent, informationally economica 
representation of the world. The perceptual mechanism 35 
continually working not on the problem: ‘What picture is on 
my retina? What pattern is in my cochlea?”—but on the prob- 
lem: “What must I assume about the world in order to make 


a simple, coherent story of what I know plus what Iam now 
sensing?””’ 


2) ‘Inthe nervous system, in so far as one can judge from available 
evidence, there is no clear spatial separation of memory from 
processing. Both functions may take place in the same tissue, 
much as they do in the integrators and potentiometers © 
analogue computers. That arrangement is fundamentally 
different from the one used in most modern digital com- 
puters. 

In digital computers, the separation of memory from 
processing is made in part for economic reasons. If the econome 
factor were not important, it might turn out that memory 


* Reprinted by permission of v.s. Office of Naval Research. 
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units i 
‘itt capable, oF some processing—such as recognizing their 
3 — y f 
ges nar ou be extremely useful. It seems to us, therefore, 
heten ion should be given (a) to ways to overcome th : 
mic obstacle, and (b) to ideas for using components wih 


baa mnemonic and processing capabilities. 
ince neuronal networks, of the kind simulated on digital 


computers by Farley and Clerk, Rochester et al., embody inter- 
mixed memory and processing, it may be that advanced theor- 
etical analysis of such networks would clarify the idea. As 
matters stand, however, it is conspicuous that our best hard- 


ware is arranged in a way so different from our best brains. For 
numerical calculation that may be good. For pattern recogni- 


tion, it may not be good.’ 


These quotations highlight 
recent literature on perception 
is the notion of the brain as an or; 
adaptation to the external wor 
bold and comprehensive treatmen 
paper ‘The evolution of intelligen 
model of its environment’.* Of meth 


“The methods and standards of critical thou: 
much since the Greeks . . . The Greeks did not use, however, 
ep... To 


systematic experiments to check ideas. This is the next st 
erience frequently will be useful; 


check a specific idea a specific exp 
thus we see to it that we make such an experience, that is, we make 
an experiment. 

This is the essence o 


two of the ideas that permeate all 

and communication. The first 
gan whose function is progressive 
Id. This concept has received 
t from Bremermann (8) in his 
ce: the nervous system as a 
odology Bremermann writes: 


ght have not changed 


f the experimental part of the scientific 
method. We improve the human eigen-model by improving 
the “collection of facts” available to the checking apparatus of 
the brain in a systematic way. 

and later: 


‘Our theory agrees with K 


emphasizing that our picture ¢ th 
senses and the structure of the mind. Howevi™ while for Kant tie 


structure of the mind is something like a “constant of nature’, 
e theory is based on the hypo- 
5 


eternally unchanging, our whol 
thesis that it does change and develop. 
Like Weisz and his co-workers, Bremerman® attach 
Naval Research. 


inen Vernunft in 
ends upon the 


es key import- 


* Reprinted by permission of u.s. Office of 
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ance to the “human recognition apparatus’. ‘Experiments of the 
experimental sciences relate phenomena to this apparatus. Logic 
usually seemed to be of a quite different nature. But in our theory 
it appears closely related: in logic, too, we have to rely some- 
where on the recognition apparatus, our “intuition”, to judge 
the justifiability of basic axioms and operations.’ 

The second idea is that of information processing, a phrase 
that has gained such wide currency that there is danger of failing 
to ask what else in mental activity remains. Weisz et al. make clear 
that they regard its connotation as limited, i.e. they distinguish 
processing from memorizing, and their argument suggests that 
its widespread application stems from recent interest in the digital 
computer. It is not difficult to discern a parallel between the 
operations of a digital computer and human intelligence, but there 
is a risk of being so impressed by the analogy that we may come 
to assume that all mental operations are reducible to its terms. 
The view taken in this book is that processing plays a part in all 
mental activity, but that as the level of this activity rises the pro- 
cessing element recedes in importance. It is at its peak in the per- 
formance of learned tasks and the carrying out of routine exer- 
cises; in the learning of new tasks and the solving of given 
problems, the processing role is of considerable but not paramount 
importance; while in full creative effort this role is reduced yet 
more. For similar reasons it is impossible to see how the qualitative 
stages of concept development, for which Piaget has provided so. 
much evidence, can be reducible to processing, though it is not 
hard to see that development within a given stage may be largely 
attributable to it. Admittedly these reflections are speculative; 
much of the work discussed in the present chapter is concerned to 
throw more light on the processing mechanisms and it is possible 
that some unexpected findings may come to light. But the wide 
importance of this issue makes it desirable for it to be studie 
from more than one point of view, from that of educational psy- 
chology as well as communication, from experimental studies of 
oe perception as well as from the angle of decision-making 
theory. 

So much has been said about the virtues of closed systems and 
attempts at precise measurement that it will be well to end this 
chapter on a cautionary note. Within their proper context tne 
importance of these matters can hardly be exaggerated, but there 
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is a danger of scientific ways of thinking invading territory wher 
G 
they have no place. The possible eres of i too aeol 
language system was envisioned by George Orwell with horrific 
insight, and it will be salutary to reconsider some of his comments 
en the aims of Newspeak. Itis still some twenty years short of 1984, 
but already a number of the symptoms he spoke of can be detected 
in our everyday talk. 


The principles of Newspeak* 


...In the year 1984 there was not as yet anyone who used 


Newspeak as his sole means of communication, either in speech 
The Times were written in it, 


uld only be carried out by a 
hat Newspeak would have finally 
dard English, as we should call it) 


concerned here. i 
The purpose of Newspeak was not only to provide a medium 
of expression for the world-view and mental habits proper to the 
devotees of Ingsoc, but to make other modes of thought 
when Newspeak had been op 
once and for all and Oldspeak forgotten, a heretical thought— 
rinciples of Ingsoc—should 
be literally unthinkable, at least so far as thought is dependent on 
i and often 

very subtle expression to every meaning 2 
could pro ey to eer wal excluding all other meanings 
and also tie possibility of arriving at them by indirect methods. 

This was done partly by the invention of new wor 

' by eliminating undesirable words and by strippin 
Re Renante from George Orwell’s Nineteen Eighty-four by perms 
a Brownell and Messrs Secker & Wa By Harcourt, Brace & Company, 


eon Brace &World, Inc. Copyright 1949 
c. Reprinted by permission of Brandt & Brandt. 


g such words 


ssion of Miss 
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as remained of unorthodox meanings, and so far as possible of all 
secondary meanings whatever. To give a single example. Th 
word “‘free” still existed in Newspeak, but it could only be use 

in such statements as “This dog is free from lice” or “This field 
is free from weeds”. It could not be used in its old sense o 
“politically free” or “intellectually free”, since political an 

intellectual freedom no longer existed even as concepts, and were 
therefore of necessity nameless. Quite apart from the suppression 
of definitely heretical words, reduction of vocabu ary be 
regarded as an end in itself, and no word that could be dispense 

with was allowed to survive. Newspeak was designed not to 
extend but to diminish the range of thought, and this purpose was 


indirectly assisted by cutting the choice of words down to 4 
minimum,’ 


‘The A vocabulary was composed almost entirely of words that 
we already possess—words like hit, run, dog, tree, sugar, house, 
field—but in comparison with the present-day English vocabulary 
their number was extremely small, while their meanings were tar 
more rigidly defined. All ambiguities and shades of meaning ha 
been purged out of them. So far as it could be achieved, a aap 
ie word of this class was simply a staccato sound expressing 0r b 
clearly understood concept. It would have been quite imposs! 


to use the A vocabulary for literary purposes or for political oF 
philosophical discussion.’ 


“Adjectives were formed by adding the suffix -ful to the ee 
verb, and adverbs by adding wise. Thus, for example, spee 
meant rapid and speedwise meant quickly.’ 


‘In Newspeak, euphony outweighed every consideration omar 
exactitude of meaning. Regularity of grammar was TE 
sacrificed to it when it seemed necessary. And rightly so, since W 
was required, above all for political purposes, was short clipP ii 
words of unmistakable meaning which could be uttered rap! 7 
and which roused the minimum of echoes in the speaker’s mine 
‘The intention was to make . $ an 


; . speech as nearly as Pp 
independent of consciousness,’ 3 


‘Ultimately it was hoped to make articulate speech issue from 
e larynx without involving the higher brain centres at all. J 
Orwell envisaged Newspeak as a lingual Frankenstein desig? 7 


to 
by tyranny to ensure a uniformly conditioned outlook aie 
promote standards of approved efficiency, the price © 
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attainments being the extinction of affect, of thinking and ulti- 
mately of consciousness. That he presented this as the product 
of a ruthless totalitarian régime is unfortunate in so far as it 
blinds us to subtler forces which in a less blatant way may be 
slowly inducing a similar condition. For one thing, Nineteen 
Eighty-four was written before kid-glove persecution, that is to 
say, persecution by smear and send-up rather than by stake and 
dungeon, had matured into the sophisticated instrument it is 
today. Again, the growing amount of knowledge and informa- 
tion with which the contemporary world is smitten is in itself 
a factor favouring over simplified language, as, in a different 


way, is the increase in individuals and nations struggling to self- 
awareness. No sensible person will object to the spread of know- 
le to turn a blind eye to 


ledge or education, but it is not sensib! 

their side-effects, Inventors of language systems such as Basic 
English (which must have been known to Orwell) are usually 
careful to point out that they are not offering a substitute for the 
native tongue, but it does not follow that circumstances will 
always respect their intentions. Some of the Newspeak details, 
foreseen more than twenty years ago, have already established 
themselves in today’s English, and it would be complacent to 
accept all such innovations as ‘natural and vital evolution. Some 
are far from vital and the reverse of natural. 


38 Research in the communication of 
cognitive content 


Tuts chapter presents a daunting challenge. So much has been 
written ak the relation of sign and meaning, inquiries mto 
linguistic behaviour have been pursued from such a variety O 
standpoints, that it is difficult to decide on the best point of entry. 
In the belief that the directest approach is often the most suitahle, 
I will start by reiterating my initial argument about the study © 
human communication and then lay down the sense in whic 
the key terms are to be understood. Once again, then, studies 1n 
this field made no progress till it had become possible to invent 
artificial systems and to devise a mathematical technique tO 
measure their essential properties. Artificial systems depend upon 
alphabets of signs that are incapable of acquiring meaning, whereas 
in human systems there is an irresistible tendency for signs tO 
acquire meaning and for meanings to change and develop. One 
of the evidences of this tendency lies in the difficulty of finding 4 
term that conveys denotation without connotation. All the woras 
that spring to mind to link token with object—sign, man 
symbol—turn out to be double-edged. Each has been applied in 
innumerable situations to convey the notion of a purely conve?” 
tional association, but in every case usage has resulted in an accre- 
tion of ideas and images, so that signs, marks and symbols all en 
by doing something more than indicate. 

In view of what has just been said, it may seem perverse Pe 
select the word sign for use in an artificial context, to set ‘Sg? 
against ‘meaning’, when, in the discussion of linguistic problems, 
it has been customary to talk of signs acquiring meaning. de 
answer to this must be that our understanding of man-mac® 
systems compels us to remould our thinking about commune 
tion in general. We now have to face for the first time zh 
phenomenon of signs that do not acquire meaning, for bie 
the concept of meaning has no meaning. To make the implicatio 

202 
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erf his quite clear, it may help to postulate five stages of informa- 


1) The information transmitted in man-made systems consists of 
symbols drawn from defined alphabets with the properties of 
closed systems. It is not possible to alter or add to these alpha- 
bets once they have been adopted. 

2) The human being can (a) assume a role within the context of 
a man-made system, (b) enter into a few situations (mostly 
laboratory experiments) which approximate to the conditions 
of an enfiei system. His success in doing this is dependent 
on the messages he receives and transmits having virtually a 
fixed meaning. It is impossible to define meaning without some 
reference to consciousness. Thus symbols transmitted arti- 
ficially have no meaning for the system which transmits 
them, but the same symbols transmitted by a human operator 
have a meaning—though a predetermined one—for him. 

3) In other situations the human being behaves at least partly as 
an open system, which means that the messages he communi- 
cates contain potential ambiguity- The majority of cognitive 
messages thus contain an element of agreed meaning and an 


element of the subjective. But this ratio of agreed and subjective 
isnot a fixed one. Even if we assume that the meaning ofa mes- 
e sender (which is by no means 


sage is completely clear to th er (wh I 
always the case), the degree of subjectivity varies from one 
receiver to another, being dependent on the individual 
receiver’s perception ‘and state of information. 

4) In addition, messages can carry affective overtones and the 
perception of these can vary even when the cognitive content 
is fully received. In this respect affective content may be re- 
garded as an overlaid function, rather as, in a vastly wider 


context, speech is an overlaid function of breathing. 
mathematical, techno- 


5) Finally, intellectual systems (10! ical, 

ERN arise with e oe about fundamental 
axioms, These systems operate as large-scale closed gems mi 
it is important to remember that none of these possess finality; 
sooner or later saturation is reache and it then becomes 
necessary to discard or enlarge the system so as to incorporate 
fresh data from the external world. These enlargements cannot 
be made in terms of the closed system itself; to a cae it is 
necessary to break the closure and revert to open ing. 
The third of the above stages supplies the theme of the present 

chapter. Let us start by considering how the meaning of a given 
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: d 
word can change. Webster (108) traces the history of the wor 
psyche over ee hundred years of early Greek Konn ae 
psyche means breath of life, a breath believed to rei e an 
the body and to be forced out of the body (through wo a 
mouth) in death. It survived after death and was apt to ean = 
as a man’s shadowy replica. With the lyric poets a es wil 
the meaning shifts from breath to seat of emotion, and Me 
the first philosophers successively from source of N 
organ of conscious control (Anaximenes), immorta EEA 
(Pythagoras), and thinking soul (Heracleitus). This parma 
reflects, in Webster’s view, the change-over from a prin aa 
to a modern way of reflection, in which awareness of G 
functional relation plays a much greater part. In terms o asepi 
meaning there is a tendency to shift from physical ah a 
(breath) via process (moving) to hypostatized abstract pene oe 
in terms of syntax from simple sentences of equal Idae 
periodic sentences with a free structure ofsubtly connecte P 
Transitions of this sort are held to constitute a spontaneous ole 

or communicating and developing a gradual change of ou re 
They are not, of course, peculiar to the Greeks, eerie aa 
complete a movement of thought had been experienced by 
paratively few peoples before modern times. p done as 
Charles Morris (79), philosopher and behaviourist, has BO) (the 
much as any living writer to analyse and define semiotics cept 
science of signs) and in doing so to resolve the global concep 


‘ : Be fi ain. 
of Meaning into related areas. He distinguishes three ™ 
elements in the si 


Miller’s Language and Communication (76) is still the aiin 
by a psychologist of the psycho-linguistic theme. Begun in he 
as an attempt to provide graduate courses with a text On ae 
psychology of communication, it matured in book me oe 
years later. Written from a mildly behaviourist viewpoint, 
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conveys in clear and graceful prose a considerable range of 
experimental fact and statistical data. The chapters on the phonetic 
approach and the perception of speech are particularly well done. 
Sections of special interest bear the titles “Vocalization of informa- 
Hon Relative frequency of phonemes’, ‘Statistical indicators of 
style’, ‘The estimation of readability’, “The organization of verbal 
behaviour’, “Effects of verbal habits on perception’ and ‘Com- 
munication nets’, The following highly digested statements may, 
it is hoped, give some idea of the scope of the experimental work 
recounted in this valuable book: 


1) 


Speech characteristics of two students (Sanford). Eleven samples 


of speech or writing from each subject were scored for more 
than 200 variables (number of cognitive verbs used, number 
of subordinate clauses, length of sentences, repetitiveness, etc. 
etc.). The subjects were compared in respect of each variable, 
the comparisons after appropriate statistical treatment yielding 
a rounded picture of each man’s style. The study is limited to 
a comparison of two individuals and a similar analysis of the 
habits of a larger (control) sample would admittedly enrich the 


picture. 
(Heise and Miller). Five hagas of 


2) Restricted telephone nets s 
three-member telephonic channels were set up, the abih 
being in different rooms. Each had his own microphone en 
earphones over which he could speak and hear neen a 
talker was connected to two listeners (see diagram),* he always 

p B B B B 
AN 
Pele Mee Ree 2" wa a 
eo re <_< <——_ Ea 
a CTA GA Cc A Canes 
Net x Net 2 Net 3 Net 4 Net 5 


* Reprinted from G. A. Miller’ 


talked simultaneously to both of them. A known PEE 
white noise was introduced fr eibi 
the speech and produced errors that had to be correc : 
the group could continue. A variety of p. A 
the broad objective of finding which net w the group’s 
resistant and so best at transmitting à clear picture © : aes 
pattern of information. Comparison for three types  P 


s Language and Communication (1963) by pet- 


mission of McGraw-Hill Publishing Company Ltd. 
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showed that the group’s goal must be specified before it is 
possible to predict the effect of controlling the channels in 
the net. An optimal arrangement for reaching one goal may not 
remain optimal when the goal is changed. 

3) Linguistic changes ʻA method for studying analogic change 
consists in teaching an artificial language to a group of subjects, 
then carefully studying the analogic tendencies that develop. 
It has been shown with artificial languages that the changes that 
occur frequently while the subject is first learning the language 
are the same changes that recur after the language is well learned. 
If this applies to English, it would mean that the child who, 
in first learning the words, frequently confuses “uncle” and 
“aunt” is the one who later will be most apt to show this 
confusion and interference by a mixture of the two.’ An outline 
of an experiment by Wolfle follows in illustration. 


Information theory measures information in terms of uncer- 
tainty reduction, but this is unrelated to information as content. 
Does it make sense to talk about measuring content, and if it 
does, how are we to set about it? In “The nature and measurement 
of meaning’ (82) Osgood dismisses existing approaches (physio- 
logical, learning, erception, association and scaling methods); 
as inadequate, and gocs on to develop a semantic differential 
which he puts forward as a general method of measuring mean- 
ing. This technique has since been elaborated in a book The 
Measurement of Meaning (83) and has attracted widespread interest 

Osgood’s studies originated in research on synaesthacsia (de- 
fined in Warren’s Dictionary of Psychology as ‘a phenomenon 
characterizing the experiences of certain individuals, in whic 
certain sensations belonging to one sense or mode attach to certain 
sensations of another group and appear regularly whenever 
a stimulus of the latter kind occurs’). This definition implies 3 
sort of ‘neural short-circuiting’ present in only a few individuals, 
but later investigation showed that such phenomena were by 7° 
means rare, e.g. 13 per cent of Dartmouth College students 
were found to indulge in colour-music synaesthesia. (It is p109 
able that artists have always taken these phenomena for granted: 
Thus a recent broadcast on Sibelius remarked, ‘To him there WS 
always a mystical union between sound and colour.’ In 1927 © 
music critic W. J. Turner discussed the ‘colour’ of different co™- 
posers, and about the same time Edith Sitwell was exploiting 
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5 5 ; i 
ae in poetry: ‘And night came sounding like the growth 

Karwoski, Odbert and Osgood decid 
i Oski, good deci ed to explore the mechan- 
‘dre oe meee translation by asking photistic visualizers to 
Fonval simple clarinet tone that grew louder and then softer. 

re analogies could be detected in the various devices em- 
a qe subject representing loudness by thickening of line, 
Soa, y stronger saturation of colour, a third by increased 
ss plitude of vibration. In a second experiment subjects who had 
os thought of seeing things when they heard music were 
eee F force themselves to draw something to represent 
ee ey heard’. They produced much the same types of visu 
S ms as the experienced visualizer. From these and other studies 

sgood decided that the imagery found in synaesthaesia was on 
a continuum with metaphor ‘and that both expressed semantic 
relations. 

The next question was whether th 
upon culture or whether they reflecte 
Bae common to the human species. 
ar reports on five widely separated primitive cultures showe 
í at the generality of some of the relationships was quite striking 
Eei good things were regularly represented as ‘up’ and ‘light’, 

ad things as ‘down’ and ‘dark’). 

Stagner and Osgood went on to develop a series of seven-step 
scales (kind-cruel, rough-smooth) on each of which their subjects 
were asked to place given concepts (Where on cach scale woul 
you place ‘eager’, ‘burning’ ?)- They produced fifty of these scales 
and asked 100 subjects (college students) to judge a number o 
Concepts in terms of each, i.e. ‘with twenty concepts each student 
was (aon to carry out a 1,000-item test- The resultant matrices 
Were factor analysed yielding an ‘evaluative’ factor which ac- 
counted for by far the largest portion of the variance, a ‘strengt 
factor, an ‘activity’ factor, ‘and several that could not be identified 
in the first approximations. ; 

The semantic differential has undergone considerable evolution 
over the past dozen years. Its central ideas are first identification 
of the main factors entering into semantic description and judge- 
ment, secondly the selection of specific scales corresponding to 
these factors and their use as a standardized measure of meaning. 
This differential makes it possible to specify quantitatively the 


ese relations were dependent 
d more fundamental deter- 
A study of anthropological 
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meaning of a particular concept to a particular individual. The 
theoretical relevance of this to the problem of communication 
between two individuals will be clear; given any message, the 
differential could go some way towards helping us decide to 
what degree the message is open to subjective distortion. It is 
hardly possible to employ the instrument as specifically as this in 
a real-life situation, and it seems likely that its chief practical value 
will lie in group rather than individual contexts. To establish 
variations in the meaning attributed to common concepts by 
different cultures, age-groups and sexes should have considerable 
import for social and educational psychology. This point is borne 
out by the contents of a symposium on the semantic differential 
held at a recent congress of the British Psychological Society. 
Papers were presented in which judgements and assessments were 
compared for Conservatives, Socialists and Liberals (Gardiner) 
(37), adolescent boys and adolescent girls (Hallworth and Waite), 
obsessive patients, psychopathic patients and control in-patients 
(Marks). The technique was further discussed as a scientific 
instrument seen from the psycho-physical standpoint (Meredith), 
from the angles of reliability and validity (Warr and Knapper), 
and on mechanical models implicit in the concepts of semantic 
differential data (White). As its name implies, the differential 
touches only semantic sources of distortion; syntactical sources 
are a separate issue amenable to different techniques. 

R. S. Lilly (67) has carried out a valuable developmental study 
of the semantic differential, the purpose of which was to consider 
the primary dimensions of affective meaning for children at four 
age levels. Earlier attempts to investigate this area had suggeste 
that children’s Processes were based on fewer dimensions than 
those of adults, but the present study finds little difference between 
them; for example, a high degree of consistency in regard to 
Osgood’s three primary dimensions, evaluation, potency a” 
activity, appears at each age. 

Lilly’s work is additionally significant for the employment of 
three-mode factor analysis, a recent technique that was not 
available to Osgood in his early studies. There are three sources 
of variance in an sp study, concepts, scales and subjects. Previous 
inquiries have been restricted to the dimensions of the scale mode 
i.e. of the bipolar adjective scales (good-bad, hard-soft) in terms 
of which each concept had to be judged. The present investigation 
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makes it i iden 
Son ae to identify the factors underlying concepts 
Ratton S| irst factor, interpreted as human, loads heavily on 
es cph $ My Mother, Me, Doctor and Policeman, while the 
e factor (evaluation) weighs powerfully in pai 
dood bed and td ghs powerfully in pairs such as 
Poteet i -cruel. The third mode of analysis makes it 
Sie ot coretically at least—to divide respondents into a 
ee of types each with its own loading pattern in respect of 
2 ra — in other words, it throws light on the cognitive 
vě f : : 
TAA patterns that differentiate one human being from 
pane and Blackman (91) (Princeton University) have recently 
ehs ned the possible contributions of multi-dimensional scaling 
dition to els related goal, the measurement of conceptual 
3 s. Their i i iven i 
Anaa eoretical point of departure may be given in 
enie needs and other aspects of personality may be viewed 
ormation processing structures. For example, an attitude is 
Ka as a structure which selects units of information about stimuli 
3 e outside world and combines or organizes this information 
memory storage and action. In this model, any information 
Processing structure consists of: 
a) A number of dimensions along each of which information 
5 can be arranged in a single rank or 
) Combinatory rules which organize 
of information.’ 


The MDs model assumes that in making 
combine one, two or more attributes o. 

Psychological scaling, persons judge one atti 
b tribute having been named by the experimenter. In mps the 
ases or attributes to be used are not given. Instead subjects are 
required to make some global judgement (How alike are USA 
en used to discover 


P ; 
nd ussR? usa and ux? etc.) and MDs is th 


the attributes underlying such judgements and the rules governing 
for example, does the capitalist- 


their combination. What part, 

communist antithesis play in the formation of such judgements 
compared with the dimension military strengt -military weak- 
ness? The authors conclude that ‘combinations in which selective 
or complex organizational rules are employed cannot as Yo a 
identified by multi “dimensional scaling. However, research in 
social psychology and personality that salience and 

o 


der. 
a number of dimensions 


judgements people may 
f objects. In ordinary 
ttribute at a time, this 


demonstrates 
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other selective rules are often used. Progress in the objective 
measurement of such combinatory rules will make an enormous 
contribution to psychology.’ 

Skemp (93), conscious of the difficulties of applying current 
learning theories to problems of teaching, has devoted much 
effort to the production of a schematic learning theory intended 
to make good this defect. Theoretically he seeks to link the 
schema concept (as understood by Bartlett and Hebb) with 
Piaget’s processes of assimilation and accommodation. Experi- 
mentally the aim has been to test the teaching value of artificial 
schemas based on symbols with associated meanings that can be 
compounded to express more and more complex themes. Thus 
single visual symbols may be used to indicate writing, informa- 
tion, movement and electricity, the four symbols together 
standing for a telegram. The main purpose of these experiments 
is to demonstrate the superiority of schematic over rote learning, 
but by schematic Skemp means something more than meaningful. 
The latter word has been commonly applied to subject matter 
invested with interest; e.g. learning the names of bones and 
muscles would be thought of as rote learning, compared to which 
demonstration of their place and function on a living body 
would be meaningful. But schemas are chosen to carry meaning 
themselves and to facilitate the growth of meaning through easy 
combination. The word schema will bring to mind the barrier 
referred to earlier as incompatibility and it will be found valuable 
to relate the two contexts. It seems probable (a) that people taught 
the same subject through different schematic approaches will fin 
it hard to establish common ground for discussion, (b) that ba 
as well as good learning schemas can be devised, and that one © 
the effects of a bad schema will be difficulty in building up # 
coherent store of information, 

Studies of the language barrier have been made by Black (7) 
(Ohio State University), who has experimented on loss of intet 
ligibility arising from morphemes (vocabulary), syntax a” 
phonemes (pronunciation). Typical results show native America? 
students with normal hearing achieving 80 per cent success when 
listening through a t-db signal-to-noise ratio, American students 
with mild hearing loss achieving comparable success with a 3- 
ratio, and foreign students advanced in the study of English reach- 
ing the same level with a 6-db ratio. Black has also experimente 
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with four methods of speech deterioration: reduced intensity, 
variation of signal-to-noise ratio, interruption, and the obliteration 
of segments of weak intensity. After determining the effect of 
each of the four methods, at six different levels, he investigated 
the hypothesis that the simultaneous effect of any two of the 
deterrents would be the joint probability of the two single effects. 
The hypothesis appeared to be well founded. 

Goldman Eisler (41) has examined the relation between speech 
hesitation and information given by the speaker. Her subjects 
were shown cartoons from the New Yorker with instructions to 
look at each till its point had been seen, to describe the content of 
the cartoon story and to formulate its meaning or moral. The 
process was repeated six times, so that in all there were seven 
editions of each description and summary, ranging from planned 
preconceived speech action to routine automatic action. The 
main findings were first that pause length per word was con- 
siderably longer in the summaries than in the descriptions, pause 
length being inversely related to redundancy; secondly, the 
length of pauses within sentences was found to be a function of 
the predictability of the words that followed them; thirdly, 
comparison of initial delays and within-sentence hesitations 
makes clear that at least two factors are responsible for hesitation 
in specch. One is the predictability of words in context which 
is closely related to the amount of freedom to choose among 
words at different points of continuous speech; the other is the 
economy of recoding information, which is greatest beor me 
beginning of a new sentence the level o 


and increases with 
abstraction and the scope of generalization. 


39 Research in the communication of 
affective experience 


AFFECTIVE experience presents the investigator with a slippery 
surface, and it is not surprising to find that studies in its com- 
munication have been comparatively infrequent. Where they 
have been attempted, the accent has tended to be on individu 
differences. This may seem surprising, seeing that such studies 
usually stem from a search for gencral principles. Thus the basic 
question behind Osgood’s work on the differential was ‘Is it 
possible to measure cognitive meaning?’ not ‘How much does A 
differ from B in his capacity to receive cognitive messages? It 
would appear unnatural to set about the second without securing, 
a foothold in the first. It is highly unlikely that the group of 
psychologists whose work we are about to discuss would unwit- 
tingly have put the cart before the horse, and it seems certain 
that the approach they have chosen was dictated by the extra- 
ordinary difficulty of framing an experimental situation whic 
offered any hope for this type of measurement. The reasons for 
this difficulty are complicated; one of the more obvious ones 
is that whereas it is possible to frame messages free of affective 
content, it is not possible to produce communications untouche ; 
by cognition. In general cognitive messages are carriers of affects 
there are no purely affective messages, . 
The studies reported by Davitz in his book The Communication 
of Emotional Meaning (34) mark a bold and original venture into 
largely uncharted land. He and his co-workers start from the 
point that the existence of non-verbal, emotional communication 
has been established (there is reference to Darwin's ‘expression © 
the emotions in men and animals’), but that no systematic attempt 
has been made to follow this up. Their book claims with some 
justification to constitute such an attempt, but Davitz is concerne 
to point out that all the studies relate to the communication © 
assumed emotion; the underlying affective states of the subjects 
212 
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are not considered, merely the success or failure of different senders 
in projecting emotions and the success of receivers in identifying 
the emotions intended. There is an obvious parallel with the 
actor-audience situation; there is no simple way of telling how 
far the actor experiences the states he projects, or how far members 
of the audience enter into the emotions projected. But undoubt- 
edly some actors project more successfully than others, while 
some spectators are quicker and more accurate than others in 


identifying projected moods and emotions. 

One experimenter (Beldoch) (6) is interested in cross validation 
between sensitivity to emotional expression in three modes, ver- 
bal, musical and pictorial. The verbal material consisted of a 
paragraph of neutral meaning spoken by a variety of senders 
to convey specified emotions. In the musical study the same 
technique was used, set phrases doing duty for the paragraph, 
while in the pictorial study abstract patterns, created by artists 
to communicate the same affective repertory, were screened for 


the subjects to identify. For each of the three presentations reli- 
ability coefficients between +60 and +70 were found. Comparisons 
of the subject’s scores for the different presentations showed 
significant correlations for each pair of sensitivities, suggesting a 


general sensitivity factor. Vocabulary test scores correlated with 
two of the inter-modal correlations 


the ability in each mode, but 
were shown to be independent of the V-clement. Background 
training and art interest did not asso nificantly with the 
Sensitivity measure. i 

In PAE the relation between vocabulary and emotional 
sensitivity, Beldoch refers to Langer’s distinction between ia 
cursive and non discursive symbol niang R Whe 
Meanings are dependent on discursive symbols which are he a S 
be verifiable, duplicable and to have a defined syntax and order, 
whereas non-discursive symbols depend on personal Pere ae 
intuition and direct insight. On the basis of this distinction sie 
interprets art as communication in the non-discursive mon 
Beldoch argues that his study suggests |? PO O 
between discursive (vocabulary) and non-discursive (oe ; r 
and pictorial) symbols, but with considerable mi ely i 
ance. ‘If emotional sensitivity, therefore, E the tas 


accounted for in terms of non-discursive BS ‘srinciples of this 
of research is to discover the ps cal princip 


ciate sigi 


ychologi 
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kind of ability, just as Spearman, Thurstone and others have dis- 
covered the principles of discursive intelligence.’ In this argument 
we are wholly with Beldoch. Langer appears to be attributing 
total objectivity to discursive symbols and total subjectivity to 
non-discursive. If this sharp distinction were valid, we should 
expect to find well-nigh perfect communication when messages 
are dependent on word meaning and total absence of agreement 
with non-discursive messages. But this is not what we do find. 

In another study Levy (65) finds positive relationship between 
the ability to express feclings vocally and the ability to identify 
feelings expressed vocally by others; similarly, between either 
of these and the ability to identify one’s own vocal expressions. 
She further established a relation between verbal intelligence and 
each of these three abilities, but found the original significances 
sustained when the effects of intelligence were controlled. 

Perhaps the most important chapter comes from Davitz himself 
in exploring the relation between emotional sensitivity and (a) 
personality variables, (b) perception and cognition. Using four 
well-known measures of personality (Guilford-Zimmerman, 
Allport-Vernon-Lindzey, Edwards, MMPI), he discovered no 
association between any of thirty-three personality variables and 
the ability to identify vocal expressions of emotion, whereas all 
four Cognitive measures (Seashore’s auditory discrimination, 
Raven's 1947 matrices, knowledge of vocal characteristics, verbal 
intelligence) were found to be positively related, the four variables 
in combination yielding a multiple r of -6o with the sensitivity 
measure. This strongly suggests that, at least within the context 
of the present studies, communication of emotional meaning is 
a function of cognition rather than of personality. 

Other chapters study the ability to identify emotional meaning 
at successive age levels from 5 to 12 years (Dimitrovsky), the 
relation between vocal and facial media of expression (Levitt), 
sensory compensation and judgements of affect by the blind 
(Blau), and schizophrenics ‘as judges of vocal expressions of 
emotional meaning (Turner) 

Finally, Davitz evaluated four auditory vocal cues (loudness, 
pitch, timbre, rate) in respect of Osgood’s valence, strength and 
activity considered as variables of emotional meaning. He foun 
a statistically significant correlation for activity with each cue, 
but nothing significant for strength and valence. He concludes 
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from this that the latter are communicated by subtler or more 
complex cues. 

The upshot of these studies is that the communication of 
emotional meaning appears to be made possible by a type of 
Perception independent of verbal meaning. Individuals are en- 
dowed with it in varying degrees, and there is a suggestion that it 
Matures spontaneously rather as general intelligence is believed 
to. This is probably in line with ordinary observation, as with 
the findings of most of the isolated studies of communication by 
gesture, voice and facial expression which Davitz set out to 
Consolidate. It is encouraging to find further investigations 
Starting up, e.g. McGce (72) (Dartmouth College) is conducting 
research on non-verbal speech factors on behalf of the American 
Army. His starting-pointis that there are two aspects of speech com- 
munication determining the total effectiveness of message trans- 
mission, The one that has received the preponderance of research 
effort is verbal content or word intelligibility. McGec’s attention 
is directed to the other aspect encompassing voice quality, inflec- 
tional patterns and other factors that make up voice affect. We 
should again remind ourselves that Davitz’ work has been limited 
to the study of assumed emotion. There is still nothing but 
Personal observation and experience to guide us in regard to the 
transmission of spontaneous affect. It is possible that studies such 
as McGee’s may take us further in this direction. 

Having postulated emotional perception as a form of mena) 
activity in its own right, we should go on to say a word on the 
difficult issue of extra-sensory perception—difficult because, 
although it is more than fifty years since McDougall examined 
the activities of the Psychical Research Society and more than 

tty since Rhine pioncered his researches, there is still no agree- 
ment among psychologists about the authenticity of paranormal 
p ‘nomena. A short statement by a Russian biologist (M. Kan- 
.rovich) (s9) on ‘Thoughts at a distance’ presents the matter 
ai cool and positive way. Telepathy, according to Kantorovich, 
SS Possible but its mechanism is unknown. In support of the first 
*Ssertion, he cites the evidence of male night moths, marked 
With paint and transported to a distance six to eight kilometres 
rom the female ner Some of these males succeed in rejoining 
© temale within forty minutes, even when the female's el 
asi been propagated against the wind. In discussing possible 
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explanations, Kantorovich asserts the existence of real radio mee 
nections in the animal world and suggests that biological radio 
connection probably accounts for this phenomenon. He is in no 
doubt that living organisms possess many unrevealed se 
for obtaining information from the outside world, a thoug 
that no student of human communication can afford to ignore. 

In orienting ourselves towards lines of future research, it may 
help to compare the three types of perception in respect of nye 
important attributes, generality and consistency. Cognitive it 
ception, as ordinarily understood, is a basic activity practised by 
all human beings. We would obviously admit that perceptions 
become qualified by experience and that individual perceptions 

ill differ as a result of this and of variations in mental endow- 
ment, but we should assume that men share the same basic percep 
tions, since these are rooted in experiences common to us all. 
We might be prepared to grant that our ideas about a tree or a car 
might vary more than the use of these common words suggests, 
but we should be astonished to meet someone who professed to 

ave no perception of cars or trees at all. 

With emotional perception our assumptions are much less 
general. We talk of those who are highly sensitive to epre ce 
of feeling and of those who are conspicuously lacking in t ; 
respect. The terms negative and positive psychic are sometime 
used as labels for these extremes. It is true that the more gopa 
cated may ask if this Opposition is as great as it appears, whethe 
the grossly insensitive repress evidence rather than fail to assimilate 
it, and that we do not know the complete answer to such a 

ypothesis, The work of Davitz, Beldoch, etc., implies that 


in general more sensitive than B, and B than C: their view, in 


individual; a man is not found to be on form one day and wholly 
deficient the next, 


There is evidence neither o 
when we turn to extra-senso 
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expectation. Further, there is nothing like consistency even for 
the small number of positive subjects. The most successful do not 
score 25 out of 25, as would be expected in any study of day-to- 
day perception; what Rhine claims are regular 11s to 15s as com- 
pared with chance expectations in the region of 3 to 7. Whatever 
future research may lay bare, it is beyond doubt that today the 
theme of paranormal psychology is emotionally overheated, 
suspended uneasily between extremes of credulity and scepticism. 
The credulity presents no problem, loose and wishful thinking 
being a universal phenomenon. But scepticism, which starts as a 
rational refusal to entertain unsupported evidence, is sometimes 
carried to a point of non-acceptance which becomes in turn 
irrational. The sources of this irrationality constitute a topic for 
psychological research as valid as any other. 


40 Summary and conclusions 


EVERY communication involves three terms, a sender, a message 
and a receiver. In studying it we can conceive it as a bond between 
sender and receiver, a kind of manifestation of the subject- 
object relationship; or we can direct our attention to the main 
attributes of messages and work our way back from these to the 
psychology of the articipants. The first approach exerts a certain 
appeal in that it underlines the importance of the theme, presenting 
it as a symbol of human and social achievement. We can, if we 
choose, regard the communicative act as a special instance of the 
organism in relation with its environment, or we can reverse 
the order and see perception, the basic link between man and his 
external world, as the prototype of communication. It is a good 
thing to be alive to these considerations which should discourage 
us from viewing our theme too narrowly, but the value of such an 
approach, as of many other broad conceptions, is inspirational 
rather than practical. 


It is the second approach that has dictated the plan of this book. 
We began by considerin. 


, and from that of the range © 
problems they set psychological research, 


; t rs examined the link between the type, of 
information transmitted in man-made systems and the information 


that passes from one human being to another. The motive for 
doing this lay in the infiltrati i 
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of units whose probability of occurrence is known. In this sense 
a sign is a conventional mark, without undertones, associations 
or nuances, which cannot serve the interests of a sender’s personal 
expression. we, 

To the question ‘Does sign information possess meaning? the 
answer is that the concept of meaning is inseparable from that 
of consciousness. Thus within the context of a wholly automatic 
system signs have no meaning, but place a human operator 
within such a system and it does violence to language to assert 
that they have no meaning for him. What is important is that 
their meaning is fixed and cannot be varied. In the human context, 
content and sign information must be differentiated not in tris 
of presence and absence of meaning but in terms of its varia pa 
or fixity. The principles of information theory can x appie 
to human communication up to the point that sender an p 
interpret the words they use identically; it is, homey epa 
Impossible in practice to know how far such aeie i i 
Language, even as used by highly educated people, Da e 
sorts of variability that never comes to the araea PE 
human situations in which there is any hope of using a orna the 
theory as a measurement technique will be few an Oat a 
artificial. On the other hand, all communication aapon e 
some degree of agreement, and it is by virtue of this whe 
Concepts of information theory can be enlightening ers 
the theory cannot be applied in a quantitative way. me 

Language, the main vehicle of content sag ve 
evolved in response to particular objects and orion o ra 
ton so derived results from a transaction between sul ject PE 
object; hence it will always contain a subjective element, Da 
small. What A and B mean by book will be close enoug E a 
ost practical purposes, but there will be the odd signe F 

à interpretation differs from B’s. The same cannot © accept- 
their use of sign information, which is dependent on the = ° 
ance of a defined code. Thus words, sentences, etc, T ibute 
Peripheral variation which signs do not. Many factors ae ri “A 
to this Variation, including the individual’s interests, 1s m d 
Xperience, his level of understanding, his sensory ae tl 
the selectivity of his responses. While the variability can be grea i 
exaggerated by undisciplined observation and thinking, as we 


; n A - i ver be 
as by intrusions of affect, it is mistaken to think that it can e 
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completely eliminated. In the last analysis it is a function of fantasy 
and intuition which are prerequisites of creative thinking. It is 
true that logical, mathematical and scientific thinking seem to 
aspire to the condition of closed systems, secking to define their 
terms so as to exclude peripheral variation. But this is really a 
provisional condition, even though it may be sustained for a 
very long time (cf. the life span of Aristotelean logic and Euclidean 
geometry); eventually the limits of application are met, and when 
this happens advance cannot come from the resources of the system 
alone. The investigator is forced back into the untidy world of 
direct experience before he can extend his grasp any further. 
Osgood’s semantic differential is an attempt to identify the 
common core of meaning in language. The amount of variance 
left unaccounted for by his factorial technique may be taken as a 


very rough index of the part played by peripheral variation in the 
understanding of general terms, 


Failures in the communicatio 


s a generic term 
syntactic factors whose 
g rather than promote 
umerable failures which 
message or receiver, but to 
ropriate parties into contact. 


ntral nervous system as a channel 
h is in constant danger of being 

a This line of work is still of great 
1 I and practically: i inning it 
supplied the stimulus to nearly all eC a tec ape od 
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ea and i influence remains. It is perfectly natural that, 
simple E AE oving been laid on the soil of comparatively 
ee oa m hele € practitioners in this field should turn their 
“a to ist er activity levels. At the same time there is 
| sir ency to speak as though all mental activity can 
: ved into processing terms. While it may be hard to say 
et processing stops, there seems no justification for such 
3 ppg assumption. It is not disputed that processing plays 
diminish in every kind of activity, but its importance appears to 
on Fw agi grows more complex. Research may lead to 
thar Coa of this view, but it has provided no evidence in 
on so far, 

~~ Pik il to assess the trends of this first research line, three 
Droad themes of especial interest appear. The first concerns the 
aia of short-term and long-term memory. The extreme 

ontrast between the evanescence of the former and the near 
Permanence of the latter sometimes obscures the fact that the 
8towth and development of the second is dependent on material 
supplied by the first.* It is more than thirty years since Bartlett’s 
Anatomy of remembering drew attention to the many ways the 


individual can operate on fresh input, and reintroduced the 
xperience. The 


Concept of schema as a link between new and past e i 
E eA of this to the reception of information will be obvious, 
T the importance of solving outstanding problems in this 
si Secondly, the application of the binary digit a 
8n information has underlined the value of a re 
quantity in communication studies. The bit is not a psycho- 
veal unit and its application is only meaningful in situations 
Sai approximation to that of an artificial system is possible. 
Ve quoted Broadbent’s card-sorting example, where it was pos- 


Fae apply the unit to one element but not to the second which 
rties. At the 


e i 7 . . . . 
sa Decided! on qualitative variation in stimulus properties. 1 z 
b igh time, no one would dispute that it is easter to diia 
right red than dark red from black, and a comparative J" gem 

i EET 

shorten as and Rosenblatt point out in their recent annotated bibliography of 
ae Ce memory (90) that there is still debate as to whether short- z e 
ine erm memory follow the same laws and undergo the same pen ne 
Petia holds that they are both continuous processes, ap ainn A by 
to rapid fmt the other (the view favoured here) tha! 


s a measure of 
liable unit of 
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is a first step towards quantification. A unit of psychological 
effort in terms of which the ease or difficulty of tasks could be 
measured would be a welcome addition to the research worker's 
armoury, but no one is likely to underrate the complications 
inherent in providing one. nore 
Thirdly, the transfer of ways of thinking from the situation 
they were designed to solve to analogous areas is to be recom- 
mended as a fertilizing agency, but demands careful surveillance 
from those who effect the transfer. It is essential to mark the point 
where fact gives place to metaphor and it is sometimes easy to 
overlook this. When it is stated that an alphabet of sixty-four 
symbols has been chosen for a certain purpose, the statement 
falls squarely in the realm of fact; the requirements of the pro- 
posed system have been weighed and a decision taken as to what 
will mect the case. Once we are familiar with this line of reasoning 
there may be a temptation to apply it analogically elsewhere. 
This is where danger can creep in. We may note, for example, 
that English speech is built on forty or so phonemes drawn 
from a possible repertory of several hundred; we must, however, 
resist the suggestion that the forty phonemes were chosen because 
it had been decided that this was the smallest number from which 
speech could be woven to express whatever Englishmen might 
Want to express. It is possible that the use of a relatively small 
‘alphabet’ of phonemes was loosely related to functional require- 
ment, but that is the limit of what can be imputed, r 
The affective type of message is harder to get to grips with, 
since, so far as communication goes, affect appears as an overlaid 
function of cognition. Thus a message designed to convey nothing 
but cognitive material can be made the carrier of a wide range © 
moods and emotions; conversely, one intended to transmit at 
affective state is bound to employ a cognitive medium. (The 
opposition of cognition and affection is, of course, a distinction 
brought about by the development of the cognitive aspects 0 
human behaviour; it would be meaningless to apply it to the 
messages of creatures lacking this brand of sophistication.) In 
a start has been made in the study of the 


icat ional meaning with the important finding 
that sensitivity to the transmission of assumed emotion is relate 
to cognitive but not to personality variables, 
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ort ee aig bi concerned primarily with 
ne a person. There are other highly important 
p man communication and it is desirable to give 
our of them quick mention. 

First, selfcommunication. Before a message can be trans- 
ane it must be shaped and realized by the sender. The effort 
a = p ias depends partly on the skill of the sender and 
Re mi n “ content of the message. If the message is the vehicle 
ae “ee original content, its birth is likely to be the sequel 
~~ Der sean during which ideas, facts and emotions 
fh see rought together, organized, dissolved and reassembled 
chapters nany times over. This theme was touched on in the 
pea on scientific research and creative art; it is hoped that 

ugh was said to suggest the structural involvement of these 
Processes, the difficulty of subjecting them to experimental study 
and the risks of trying to account for them over-simply. The 
aterial discussed in this book may perhaps supply some kind 
of groundwork to the study of creative processes, but it would 

e presumptuous to claim more. Perhaps it should be added that 
whereas the normal function of communication is to increase 
the receiver’s store of information, that of the creative message 
gocs further, modifying and extending the consciousness of the 
receiver, Indirect evidence of this is found in the effect of art—and 
music in particular—in releasing the hearer’s or viewers own 


Creative potential. 
he anon neglected area is group Co 
Chi up of individuals—as few as two (dy jive E 
hinese or Indians, Communications are made by individuals in 
ee name of groups, to individuals in the name of groups, an 
rom one group to another group. Topics of importance include 
the formation of group attitudes and the taking of group deci- 
sions. Such attitudes and decisions will be largely the product of 
communications between group members, and it is of concern to 
know the sort of individual who communicates most effectively, 


the types of communication that exert the strongest influence, 
and the kinds of group structure (whether formal or informal) 
that promote the most successful communication. Gognate 
themes are the moulding and manipulation of public opinion, and 
the mechanics of rumour. 

Thirdly, we have been concerned throughout with bona fide 


mmunication. Groups are 
ads), as many as the 
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communication, ignoring the uses that can be made of communi- 
cation over and above the transmission of information for its 
own sake. It was stated at one point that the purpose of com- 
munication appeared to be irrelevant to the mechanisms of 
transmission, and this would seem to be broadly true. It is, 
however, probable that individuals vary in their perceptiveness 
of a sender’s motives, and it would be valuable to know more 
about the cues which make an utterance plausible or implausible, 
or which help us to discriminate plausibility from sincerity. 

Finally, what of the human being as communicator? How does 
he stand in relation to other species? Does he possess undeveloped 
powers or powers that have atrophied from disuse? Has he rivals 
in the animal world? What has enabled him to develop the 
powers he has? 

The standard answer to this type of question would perhaps be 
on the lines that the human being discovered articulate speech 
and later learned to record it in writing; that with the help of 
language he developed generalized thinking, which he refined 
into an instrument of dialectic; that twenty centuries of argument, 
which began as high intellectual exercise and descended slowly 
to the plains of logic-chopping aridity, were terminated by the 
discovery of the controlled experiment and the mathematics of 
process; and that these led in turn (and among many other things) 
to quickened communication through the invention of world- 
ranging vehicles and to its extension through the discovery of 
new media. Opinions would perhaps be divided as to the motive 
force behind this evolution, but few probably would deny that 
utility, necessity and fear have played a very considerable part in 
it. Nowhere has this been more obvious than in the stimulus 
given by the last war to communications research, At the same 
time it would be hard to dispute that, though the main effect of 
each stage may have been outgoing, a fair proportion of the 
human libido released has been turned inwards to reflection an 
imaginative construction. From time to time the balance of this 
outward inward division undergoes adjustment, as though in 
response to some hidden cybernetic principle. At the moment 
the outward direction appears to be favoured to a degree that 
makes living somewhat hazardous to those of schizoid temper. 

The sensitivity of some species to messages of smell, vibration 
and ultra-sonic sources suggests that the human being, in his 
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pursuit of the articulate, may have sacrificed other modes of 
communication. This possibility is made greater by the experi- 
ences of hyper-sensitive individuals, which, though hard to repeat 
in experimental conditions, are not invariably reduced to dust by 
interrogation, and which the enlightened worker will always 
look to for an extension of knowledge rather than resent as a 
challenge to his beliefs. 
_As for the conditions that make human communication pos- 
sible, the reader is referred to a paper by J. C. Lilly (66) of the 
Communication Research Institute, Miami, Florida, who has for 
Some years been studying tursiops truncatus (the bottle-nosed 
dolphin). The paper is entitled ‘Critical brain size and language’ 
and it examines the hypothesis that there is a critical, absolute 
rain size below which language, as we know it, is impossible, 
and above which it is possible and even probable. In the case 
of human infants acquisition of the basic elements of speech 
occur when the brain size is in the region of 900 to 1,000 grams. 
The brain of the infant tursiops reaches this size soon after birth 
and achieves the precise clicking of the adult at the same age. 

The question arises: does tursiops possess a natural language 
or can he acquire an artificial one? On the latter point 1t hann 
found that electrical stimulation of certain brain arei: uet 
Vocalizations in the air. The details of the experiments are giyen 
in a further paper, “Operant conditioning of the bottlenose oni 
with electrical stimulation of the brain’, published in the Journa 
of Comparative and Physiological Psychology. Since the publication 
of this in 1962 the author claims to have demonstrated that the 
dolphin can be trained to emit airborne sounds, that he can use 
these sounds in complex relationship with man, and that wach 
Proper training techniques it is possible to shape the vocalization 
to close copies of sounds that one wishes the dolphin to emit. 
As for the spontaneous use of these facilities, there is no doubt 


that the dolphin emits distress calls to its colleagues who app i 
to receive specific information about the action they are require 
to take, Lilly and his co-workers further report that tpar Ti 
assumptions and expectations determine within limits Here 
attained by the animal. Thus, if the latter's vocalizations are 
ignored they will soon cease, but if the worker starts to expect 
vocalizations they are resumed. isti 
The dolphin’s intelligence and quasi-human characteristics 
P 
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appear to have been recognized as early as the seventh century 
B.C., the period ascribed to the semi-legendary figure of Arion, 
poet of Corinth and inventor of the dithyramb, a hymn form in 
honour of the god Dionysus. Arion, it is related, had completed 
a highly successful tour of Magna Graecia, and boarded a vessel 
at Tarentum to return home. The ship sailed, and Arion, standing 


on deck among his trophies, found himself surrounded by a crew 


plotting murder and loot. Accepting the situation, the poet 
obtained permission to sin 


g a last song, after which he plunged 
headlong into the water, where he was saved by a dolphin who 
had followed the ship enchanted by his music. Eastward they sped 
across the glittering sea, and the guilty crew strained after them, 
astonished at the harmony between man and beast. 


Glossary 


a ECTIvE Relating to feeling or emotion; non-cognitive. It is 

mportant to distinguish the affective judgement from the affective 

menage (or information). The latter aims to communicate the quality 
affective experience, the former to convey cognitive information 
derived from it. 

ALPHABET Any set of elements from which messages can be con- 
structed, In a closed system the set of elements is predetermined and 
cannot be varied; in an open system (e.g. human language) some 
degree of variation can occur: words can be added or discarded, 
the meanings of words extended or contracted as the human being’s 


e ; A ; 
xploration of his environment demands. s ` 
ce of information 


ASSUMPTION A taking for granted, e.g- that a pic 
or ma meaning of a word is in the possession of the person addressed 
and therefore does not need to be stated. 
ce, rather 


affective experien 


The main unit of affective 


ATTITUDE A generalization based on 
as the concept is on cognitive experience. 
judgement, : 

BEHAVIOURAL Relating to any aspect of human or animal response 
or activity, pc those observable by a non-participant 
witness, i 

BIT (Binary digit) The choice between two equally probable possi- 
bilities, When the outcome of such a situation (¢-8- the tossing © g 
coin) becomes known, one bit of information is acquired. Manes 
the probabilities are unequal but known, acquisition can be ney, 
In terms (fractions) of bits. Information of this type can pe TENE A 
the removal of uncertainty. There are very few life situan oră che 
acquired information can be measured in this ses® ee uali- 
pia of uncertainty reduction can sometimes be aPP © ste y 
tatively, as when the possibilities in a guessing game are system 
eliminated. ; d 

CAPACITY The capacity of a communication channel is et By 
ae number of bits per second that can be ea 3 
jgalogy we may think of the central nervo syst ipis is a fruitful 

mited capaicity (cf. load, span of apprehension). This 
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analogy, provided the many complexities of the human system are 
not lost sight of, e.g. the interplay of different sensory modalities, 
the many varieties of distraction (noise), and the resources by which 
the human being often appears to transcend load limitation. 

CLOSED SYSTEM A system with a finite alphabet or number of 
elements. The conditions of closure in a communication system 
presuppose that the elements cannot acquire extended application as 

ey do in human language. In other words, closed systems cannot 
be made the vehicles of direct meaning or expression. 

CODING A telegraphic code is a set of letter, figure or word groups 
to which arbitrary meanings have been assigned for purposes of 
brevity or secrecy. It is essential that those using the code shall have 
full knowledge ‘of the relation between symbols and meanings. 
Something analogous occurs when the stimuli impinging on an 
Organism give rise to perception, and whenever information is 
transmitted, whether by speech, writing or any other medium. 

COMMUNICATION THEORY Initially a model which enables the 
engineer to structure his conceptions of the changes through which 
an electrical signal passes, beginning as input and ending as output. 
To be distinguished from information theory, which is a technique 
of measurement for assessing the fidelity with which signals imposed 
on a channel are transformed into outputs, 

CONCEPT A generalized cognitive notion (cf. attitude). The ability 
to form concepts is of comparatively late development in the 
individual, and may be viewed as a device for transcending the 
experience of the moment, Concepts can be regarded as abstractions 
from perceptual experiences linked by a single common factor, 
though it is not established beyond doubt that they originate in 

way. The penalty of conceptual thinking lies in disregard for 
© uniqueness of the particular instance. 
e gical term used to denot 
the same time imply its attributes, In th 
discussion a sign Message denotes but h: 


e the subject and at 

e language of the present 

as NO connotation, whereas 

t sag and connotes. A term’s range of attributes 

permits selectivity by both sender and receiver and so opens the 
door to ambiguity in discourse, 

CONTENT INFORMATION Information which connotes as well as 
denotes, which, in everyday langua; 


É ` uage, conveys meaning. Because 
a word’s connotation makes selectivity possible (the word may con- 
vey one or two only of several attributes), there can be no guarantee 


that a correct use of words will ensure Gtiderstani ding: For dhis to bc 
ensured the speaker would need to know the reeciver’s mena oe 
information as well as the word’s full range of meaning, These 
conditions are rarely met. 
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DECODING The process of converting a coded message back into its 


original form. 

EEA The entropy of statistical mechanics measures the Soci 
tainty as to which of many possible states a physica lsystem E s T 
in. In communication theory, the entropy cneb app. re ew 
average uncertainty as to what element the a = ome dis 
This entropy, measured in bits per element or z pen it 
equal to the average number of binary digits T e eakat 
messages produced by the source. Other things a ss oa 
choice between two proposed systems will fall upon 
the lower entropy. TE 

INCORRE AA Literally ‘inability to suffer with ; oe pas of 
mutually inconsistent bases of interpretation for given m G este 

INFORMATION A term to cover any type of message (sign, 
or affective) transmissible from sender to receiver. Gr smmeatiag 

INFORMATION THEORY A mathematical mae system. What 
the effectiveness of sign transmission in a fer kre 2 a formation 
is measured is the speed or economy y ie 8 
(uncertainty reduction) can be brought about. 


Mirae tats fed into a transmission ala d linguistic references. 
MEANING This word has both psychological an 


d Richards, is con- 
The latter, exhaustively analysed by ogia disnat object; the 
cerned with the relation between wor aed f semantic differential, 
former, now being explored under the head o inter-sensory associa- 
, i 
is specially concerned with verbal are addition, pare 
tions and contractions of verbal ra a the elements of a close 
implies a conscious subject, for w! pe in an open system are 
system possess fixed meaning while those fi 4 
dynamic, with interrelated parts an 
MECHANISM Used initially of a machine eo (a) to a semi- 
Operations; in psychology applied ne ressed emotional com- 
automatic reaction pattern issuing foni F oh established relation- 
plexes (e.g. defence mechanism), and (b) of any r 
ship underlying observed behaviour. he tendency to interpre! 
MECHANOMORPHISM A term coined for fthe operations ofa man- 
the behaviour of living creatures in terms © 
made machine. sing information, whether a 
MEDIUM Any instrument for transmitting atural or man-made 
human sense or combination of goin ane in respect of the 
vehicle of transmission. Every medium is selec by two media are 
Material it transmits so that ‘accounts’ given ronio 
never identical. de with the intention O 
MODEL A representation of a process made, ]. The originators © 
submitting a hypothesis to experimental trial. 
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scientific and mathematical models seek to select the essential and 
discard the irrelevant features of observed situations, thereby hopin: i 
to reduce the unmanageably complicated to „testable form. Ee 
technical terms require interpretation in the light of the mode 
which gave rise to them. pe bh 

Norse Any undesired disturbance in a communication system suc 
as random electrical currents. Noise is observed as hissing in a radio 
receiver and as white flecks (snow) on a television screen. In homi 
communication any source of message distortion from ae 
sound to distracting emotions by the receiver may be thought o: 
analogically as noise. 

OPEN SYSTEM A system whose alphabet or set of basic elements can 
be added to or developed after the manner of human language. 


PERIPHERAL VARIATION The 
meaning as compared with the 
fairly general agreement, 

PHONEME A speech sound, Th 


beings can articulate tuns into hundreds, but each language is built 


ally between twenty and forty. The 


termed vowels, fricatives, stops and 


resonants, each group being defined by some specific use of the 
speech organs, 


PROPRIOCEPTIVE Related to, 


subjective elements of connotative 
central elements on which there is 


process effectively and vice versa. The 
concept can be applied with fai 


fair accuracy to the human being’s 
handling of materi; relevant to a closed z 


system, e.g. the calling out of 
letters or numerals, and the manipulation of well-learned operations 
like the four arithmetical Processes. Whil, 
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REDUNDANCY With sign information the occurrence of a sign 
which does not influence expectation of its successors is said to lack 
redundancy. In this context redundancy is equivalent to loaded 
probability; it is minimal where probabilities are independent, 
maximal where dependency nears completion (for example, in a 
recurring decimal). In the transcription of English text the appear- 
ance of a letter will to some degree influence the expectation of 
subsequent characters. In spoken or written language redundancy 
increases with the acquisition of meaning, but in the everyday sense 
we only speak of redundancy when words add nothing to meaning 
already obtained. In a more technical sense all forms of emphasis 
can be regarded as energic redundancy, the term here being used 
to describe the means of stressing what is valuable or important to 
the speaker. Finally, in aesthetics, redundancy can be employed as 
an instrument of pleasure, e.g. a musical line of poetry is usually 
found on analysis to present a pattern of carefully selected sounds 


involving repetition. 
ally as a mental framework derived from 


SCHEMA Conceived initi z 
past experience and influencing the interpretation of the new. Taken 
over and given a neurological slant by Head, who saw the body- 


image as a proto-schema. Reintroduced to psychology by Bartlett 
and used currently as a descriptive term for all mental predispositions 
(supposedly but not observably with neural correlates) which ast 
Us in assimilating fresh material. In this sense some schemas are foun 
to be incompatible, and much failure of communication 1$ due to the 
existence of incompatible schemas in sender and receiver. Some 
schemas are ‘good’ in that they can absorb a wide range of material, 
whereas ‘bad’ schemas are resistant to new content. = 5 
SEMANTIC To do with verbal meaning—as compared with syntactic, 
which is concerned with verbal arrangement and the construction 


of sentences. : 
SEMANTIC DIFFERENTIAL A statistical (factorial) technique for 


identifying the elements or dimensions contributing to van 
meaning and offering a means of comparing the meanings aa pned 
to cognitive or affective notions by different groups or individuals. 

SIGN Initially a mark used conventionally to denote something other 
than itself. In this sense most words begin as signs, but cheang 
association and the interplay of different sense modalities they be- 
come invested with meaning. Throughout this book the word sign 
is used only of marks that do not acquire extended meaning, that 
is, of the elements of the alphabets of closed systems. 

SIGN INFORMATION Messages composed of signs. 

SIGNAL A sign or group of signs deliberately transmitted. ; 

SUB-BEHAVIOURAL Relating to components of human or animal 
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activities (responses) that do not differentiate agent or action, e.g. 
the relative incidence of different letters of the alphabet as found in 
the texts of different writers. These incidences tend to be unvarying 
from writer to writer and from one type of subject matter to another. 

SYNAESTHAESIA Used of sensations in one sense modality which 
carry impressions or can be expressed in terms of another (e.g. the 
ascriptions of colour or visual form to sound). The phenomenon of 
synaesthaesia provided the starting-point of Osgood’s exploration of 
the semantic differential. 

` SYNTACTIC Relating to the ways in which words can be arranged 

and sentences constructed; contrasted with semantic, which is con- 
cerned with verbal meaning. Syntactics and semantics constitute 
the twin pillars of language study. Research is demonstrating that 
some types of common syntactic usage can retard or prevent com- 
munication as effectively as the use of obscure words, 

SYSTEM A collection of components or devices 


TRANSMISSION Literally a ‘sending across or through’. Every 


message requires transmission, and the transmission of information 
invariably entails a medium. The conversion of information into a 
form in which it can travel is known as encoding, its subsequent 
reconversion as decoding. The code, like the alphabet, may be 


closed or open. A code devised to cai i ion i 
7 Iry out a specific function is 
likely to be of the first sort, which alone can snore full freedom from 
ambiguity. 


WHITE NOISE Noise in which all frequencies in a given band have 
equal powers. 
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A great deal of experimental work has been 
devoted in recent years to the problems of human 
communication, but few attempts, if any, have 
been made to describe the main lines of attack and 
to place them in a map of the full terrain. 

The Psychology of Human Communication makes 
such an attempt and offers answers to four 
important questions : What are the chief types of 
information that human beings transmit to one 
another? What are the barriers to transmission ? 
What sort of communication issues characterize the 
more complex human activities ? What are the 
main trends in current research, and how far 

Can each be pressed ? 

The book is intended primarily for psychology 
students, but it should prove interestingand = 
helpful to the general reader as well. It is written in 
clear, straightforward prose, and is illustrated 

and enlivened by varied examples taken from 
everyday life, art, music, literature and science. 


6; (£1.25) netin UK SBN 340 11974 8 


